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E Laws of Motion, eſtabliſh'd by Divine 
f Wiſdom in the Nature of Things, are, with- 
out doubt, uniformly and univerſally obſerv'd 
throughout every part of the Creation; and 
conſequently, theſe four great Wheels of Fluid Nature, 
which I have undertaken to conſider, viz. Springs, Rain, 
ind, and Tide; muſt have their conſtant Revolutions 
determin'd by the ſame Laws, and be adjuſted and 
carried on, exactly according to Statical Principles. 
But it is equally certain, that No Man can find out 
the Work that God makath, from the beginning to the end-; 
nor trace the Order of remote. Cauſes, which lie 
involv'd in endlefs Combinations, to their firſt Ori- 
gin, in the immenſe Regions of Air and Mater: where- 
fore, being to treat of theſe Effect:, which are ſo well 
| known to us, and lie daily expos'd to our Senſes; I 
ſhall not need to amuſe my Reader with Hyporherical 
Conjectures: grounding my Diſcourſe all the way up- 
on the Things themſelves, or ſuch acknowledg'd Pro- 
perties of em, as are ſufficiently aſcertain'd by repea- 

ted Experiment and Obfervation © «| 
As firſt, It being allow'd, that the Air gravitates (as 
appears by the Baroſcope) as well as Water; and Expe- 
rience aſſuring us, that Springs, Rain, Wind, and the 
Sea, tend always directly dowawards, unleſs ſome exte- 
riour Impediment give em a Deflection : Hence I 
may conclude, that their common Tendence that way, 
by their own Gravity, muſt be the principal interiour 
Cauſe fof their Generation, or Production; and that 
the Three former may be traced up to their firſt Ori- 
33 A 4 in, 
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gin, by following the Tract of their conſtant Motion 
(downwards) revers'd ; with the ſame Certainty, that 


Rivers are traced upwards to their reſpect ive Fountains, 


which firſt produc'd em: And whereas the Tide con- 


ſiſts of an Inequality of the Sea's Surface; however it 


be raisd above its natural Level, it muſt be depreſs'd 
again as much, by the Ponderation of its own Weight, 
to compleat its Tidal Motion. . 
But, becauſe all direct Motion muſt terminate at 
laſt; and the Circulation of theſe voluble Fluids is per- 
petual ; ſome exteriour Agent muſt revolve 'em again 
upwards, Contrary to their natural Propenſion : And 
ſince we find by Experience, that Light and Heat 
raiſe Water, in Miſs, up to the Clouds; and by rari- 
fying our groſſer Air, ſwell it higher into the Sky: 
Hence it may reaſonably be concluded, that the Rays 
of the Sun, by hoiſing em Both aloft, and letting em 
fall down again; produce Springs, Rain, and Wind, 
alternately. Bs „„ 5 
Theſe Three, whoſe Appearances are much fewer 


and leſs perplex'd, I have examin'd, after a brief man- 


ner, in my fr# Treatiſe : as a preliminary to my 
ſecond of the Tide; They all, after ſome ſort, affecting 


the Sea; Bur eſpecially the Vindt, which immediately 


ſtir up its Surges : and more particularly thoſe Winds 
which Trade upon the Ocean; ſome periodically, to op- 
poſite Points at feveral Seaſons; whilſt others drive 
its Surface continually Weſtward : Whoſe Origin and 
Courſe I have deſcrib'd, in the Cloſe of my firſt Trea- 
tiſe; according to the Hiſtorical Obſervations of that 
molt learned and accurate Meteore logiſt, Dr. Edmund 
Halley, the Saw. lian Profeſſor at Oxford. 


Nest, concerning the Exteriour Agent, which ſtir- 


reth up the Sea, and cauſeth the Tide: In regard the 
Diurnal Courſe of the Mon comes up ſo cloſe, at eve- 


ry fix Lunar Hour's diſtance, with the Terms of its 


Floods and Ebbs, as to argue as abſolute a Dependence 
5 thereon, 


PREFACE. 

thereon, as any Effect whatſoever can have on its pro- 
per Cauſe; and this fo remarkably, That ſuch 4 
Moon makes ſuch a Tide, is the Navigators common 
Expreſſion ; It is ſcarce to be doubted, but that Her 
Influence is chiefly concern'd in the Tidal Affair. 

But whether Her proper Action be to raiſe the Sea's 
Surface above, or depreſs it below its natural Level, ſeems 
not ſo eaſy to determine; ſince its Motion, alternate- 
ly up and down, may be alike occaſion'd by Either. 

The Antients generally attributed to the Moon a 
Power of raiſing or ſwelling the Surface of the Ocean, 
after the manner of Boiling Water : whence it was 
called the eAfus, or Ebullition of the Sea; which 
they held was at once excited in the Parts directly un- 
der her Meridian, and thoſe, diametrically oppoſite to 
em: The former by her direct, this by her reflex'd 
Rays. In this Opinion we find Ariſtotle, with all the 
Peripatetic School; Strabo, Pomponius Mela, Pliny, &c. 
This laſt Author pleaſantly calls the Moon, ( * ) Sydus 
avidum, trabenſque ſecum hauſtu Maria, &c. And Ari- 
ſtotles Word, to expreſs theſe Ebullitions, is νπAhανe%e 
which he ſeems to explicate by wazmy apres ; ſaying, 
they do (F) (opmerd Lew de Th (Cen. | | 

When the Copernican Syſteme was revivd, many of 
its Favourers endeavour'd to account for the Courſe of 
the Tide from the Motion of the Earth ; as, Galilzus, 
Lord Verulam, Mr. Hobbes, and others: But not ſuc- 
ceeding herein; Des Chartes brought in the Moon's Preſ- 
ſure to its Aſſiſtance: (I) making the Eartb's Rotation 
ro ſtir up the ambient Air into Motion, and the Moon's 
Interpoſition, between the Inſide of her Orb and the 
Outſide of our Ocean, to compreſs it into a Wind 
within our Hemiſphere ; which Wind, as he (miſta- 
kingly) ſuppoſes, proceeding from the Rotation of the 
Earth to the Eaſtard (the above- named Dr. Halley 
having demonſtrated the contrary ; ) muſt carry with 


(H.. Nat. l. 2. c. 97. (t) drift. de Mundo, c. g. (i) Princ. Phil, P. 4.6 49. 
| " : 


it that Portion of Air, which is incumbent on the 
Eaftermoſt part of the Earth, forward to the moſt 


Weſterly Points thereof ( far ſwifter than a Bullet out of 


the Mouth of a Cannon) in twelve bours ſpace: and the 
Tumour of Water, which it affects, muſt likewiſe ac- 
company it through the [ame Space in the /ame Time. 
Which is inconſiſtent with all Obſervation ; and muſt 
render the Art of Navigation altogether impracticable. 
The Truth is, not only Des Chartes, but moſt other 
Authors who have handled this Subject of the Tide, have 
fall'n under the ſame grand Miſtakes : which are, 


1. That they imagine its proper and primogenial Ten. 


dence to be from Eaſt to Weſt. 


2. That it makes High-water in all Places, where 


and when the Moon is on the Meridian. 


The quite contrary to both which, is found true by 


the beſt Obſervation ; as I have taken occaſion more 
amply to ſhew throughout my Second Treatiſe. 
Wherein the Reader (I hope to his Satisfaction) will 
find how I have endeavour'd to lay ſuch Cauſes of the 
Tide, as are no ways inconſiſtent with the Efe&s them- 


ſelves, or thoſe Phenomena, of which Experience and 


Obſervation has aſſur'd us: How, after I have trac'd its 
Courſe throughout the Ocean in general, I confine my 
Enquiries to the Atlantic Stem; and ſoon after within 
the Compals of the European Seas; whence I withdraw 
em to the Britiſh Coaſts; and after all (for clearer In- 
ſpection's ſake) deſcribe the Tides within our Engliſh 
Channeis: and have had Recourſe, all the while, to 
Avthors of the beſt Repute, and our approved Tide- 


Tables, for Matter of Fact. 8 
Ibis E/ay Thave the more willingly ſubmitted to Pub- 
lick View; that Time and Opportunity might, at leiſure, 
adjuſt miſtaken Circumſtances; and that, by the Aſſi- 


ſtance cf freſh Obſervation, and Induſtry of Art, the whole 


Theory might, at length, be improv'd into a common 


Stock of Uſeful Knowledge. 
} | C O N. 
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892 they are ſcatterd, For, in Caſe 


( the Origin, and 


muſt ſtill tend downwards; and being alſo of 
a thin and fluid Conſtitution, muſt needs in- 


ſinuate themſelves with Eaſe, into the Veins 
and Cavities of tlie Earth, how Crooked and 
perplex'd ſoever; fo that to return upwards, 


or run Tranfverſſy, muſt needs be contrary, or 


beſide their Natural Propenſion; and conſe- 
quently not to be admitted, but in Caſe of 
ſome Obſtacle or Impediment, which may 


Exteriouſſy divert their Courſe, againſt their 


Interior Inclination. FE „ 
And for Diſtinction's ſake: 1. They are di- 
vided into Da- Springs; which, either lying 
near the Surface of the Earth, or finding free 
Paſſages thither, break forth into the open 
Air, on their own- Accord; while thoſe of 


the Deep are ſunk down ſo low, as to require | 


Buckets and Chains to fetch 'em up again. 


Next, they are call'd Top or Bottom-Springs ; | 


inaſmuch as they appear either above the 
Rock, which ſevers the Soil from the Mine 
or underneath it: Moreover, Top-Springs dif- 


fer from Day- Springs, in that they ſtagnate 
between the Superficies of the Earth and the 


Surface of the Rock, till they be open'd by 
the Miner; and Bottom- Springs, that can be 
let off by Soughs and Trenches, are diſtin- 
guns rom thoſe of the Deep; which, to be 

rain'd by ſuch Means, is either altogether 


impracticable, or abſolutely. impoſſible. 


Next, it is farther obſervable, that all thoſe 
Sorts of Springs proceed originally from the 
ſame Source; to wit, Rain und Deus, diſtill d 
from che Clouds: And they are diverſify'd by 
their Transfufion thro* the Veins of the Earth, 


they 
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they be imbibed by a looſe and porous Soil, 
they prefently break forth again into Pay- 
Springs; or; if their Courſe be obſtructed by 
ſome flimy or ſoapy Matter, they are {till ex- 
erted againſt the Miner's Pick, in Top-Springs ; 
or elſe, if let down by the Chinks of the 
Rock, they meet him again below it , in Bo 
zom-Springs ; or finally, if they lie too far 
diſtant from any River, of a Lower Situation; 
to be Taken off practically; or elſe Lower 
than the Sea, to make that impoſſible; they 
are properly Springs of the Deep, and no far- 
ther to be Accounted for; the Floor they laſt 
fall upon, being Seanileſs, and ſcarce pene- 
trable ; and whether Solid; or Hollow, Un- 
certain: The reſt will be made manifeſt, by 
reſpective Obſervations, in the following 
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Of the Origin, and Growth of Day-Springs: 


N tlie Seareh after the Original Source of 
1 thoſe Rills, and Curtents of Water, which; 
iſſuing out of the Earth, are commonly call'd 
Day-Springs, or Fountains ; the Firſt Conſide- 


oY 


ration that occurs, is ; that their Natural 


Courſe, as conſiſting in Motion merely Local, 


8&cauſed i byes go of their own Weight; 
ſtill drawing them Downward towards the 
Center of the Earth, their Cotirſe muſt al- 
ways be upon a conſtant Deſcent; from 3 
Higher Situation to 2 Lower; and ſo muſt 

898 ——— SS - _ 


| Of the Origin, ; and Me 
proceed Originally from Rain, diftill'd from 
the Clouds: And if it happen, that at their 
Einergency out of the Earth, their Spring ri- 
ſeth Upwards i tis cauſed by the Curvity of 
their Paſſage; that (Sypbon- like) pointeth that 
Way; while the Preponderation of the Water, 
contain'd in its other Arm, deſcending from 4 
greater Height, forceth it to Riſe, contrary 
tocits Natural Inclin ation 5h 
Hence it comes to paſs, that Springs ſeldom 
break forth in Plains, or Champion-Ground, 
for Want of an Aſcent to raiſe them, and a 
Deſcent to let em off again; but the Rain 
that chanceth to fall there, either ſtagnates 
into Pools, and Lakes; or if it be imbibed by 
the ſpungy Soil, it ſinks into Beds of Sand, or 
Gravel, to be convey'd by Subterraneous Paſ- 
ſages, to ſome lower Situation of Valleys and 


Rivers, that diſcharge it laſt into the Ocean; 


or- if it be employ'd to furniſh Pits, or Ditcbes, 
dug deeper into the Earth, they never riſe 


Higher than their firſt Source; or the Super- 


ficies of thoſe Plains, that imbib'd the Rain 
which firſt produc'd 'em. 

But, in Caſe thoſe Springs get the Advan- 
tage of a Higher Ground, to Rill themſelves 
down into a Lower, by deſcending thro” the 
pervious Sand, or Gravel, till they break forth 
at laſt into the open Air ; they run themſelve 
off in a joint .Proportion, to the Extent of 
Ground whereon the Rain fell, and the Ca- 
pacity of the Orifice that vents em; ſo that if 
the Former be but ſmall, and the Latter too 
large; ſuch weak and unconſtant Springs run 
themſelves out, almoſt as ſoon as the Showers 


are fall n, that repleniſſd em. 


* 


7 


Corſe of SPRING S 


— Or, if Springs of a ſtronger Stream, and a 
8 ri- longer Continuance, chance to riſe upon 
y of Plains; the Eminence that feeds em, cannot 
"that be ſmall, nor afar off, and ſeldom above a 
ater, League; and the Quarry of Stone, which 


conveys em thro? its Chinks, muſt crop out 
of the Ground in the ſame Place; or the Bed 
of Clay, or Marl, that had ſuppreſs d em all 
along, muſt break off, or be diſcontinued, to 
let em off into the open Air; at a Rate pro- 
portionate. to the Veins of the Earth, thro” 


nd a ; to | 
gain which they are to paſs, and the Stock of Wa- 
ies rer that maintains then. 
d by . Afterwards, if we climb thoſe Mountainous 


Heights, which moſt Abound with Springs, 
we ſhall find Cauſe enough for em; and a 
and Neompetent Extent of Surface, to receive à 
proportionable Quantity of Rain, for their 


* Supply; and Clifts of Rocks every where 
rife wide open, to receive and convey it into the 
per- Caverns of the Earth, as Reſervatories to de- 
ain ¶ tain it; till the Chinks underneath, can let it 

off again at leiſure, for a conſtant Supply to 
an. water the Valleys below, perhaps for the 
Ives whole Summer's Seon: it] 203 2h 
th And, at laſt. to mount the Tops of .thoſe 
* Hills, whence theſe Subterraneous Rivulets 
ves derive their Origin; they always occur to us 
of upon a conſtant Deſcent, and are divided into 


„Branches, Upwards ; ſtill becoming gradually 


On Wie coming gradu 
if || ſmaller, till their utmoſt Extremities terminate 
on after all, at the Surface of that Height, from 


on whence they drew their firſt Source; and were 
Originally diſtill'd , by innumerable Drops uf 
Rain, from the Heavens themſelves ; as being 

4: 20g ge en of io ono On: 


nd. 


3 * — — Ps — _—_ _ — — 
— —— 7 = — - * —y - — — —— 
1 —— — — nee} pee e — — " * — — Lk the - ame — 2 — * » £ 
4 — 
— "FR N _ - 
* a a a . K a 1 ” He 4 11 — * 
n — : 2 e — 2 : 1 2 ods ne OE 
My n — — — —— — As — — — —— —— —— 
. - x 2 oo * — —— few — — — . 3 7 C 
- :, n + = — GS 2 . — 8 $4 9-2 ws, ar — Cn 8 — —— — — — 
” 2 - N þ 
4 # — K 
12 
* 7 
. 6 « 
A 


n 


e eee 
— — 


2 + ee — 
ö 


without any Variation at all. 


Of the Origin, and 
the firſt Source and Origin of all the Day- 


Springs, without Exception. 


Hence it is remarkable, Fir fi, That Springs 
are never found upon the Ridges of any Hills, 


for Want of Ground of a Higher Situation, to 


diſtill Currents of Water to ſupply em; nor 
upon thoſe Plains that are exactly Level, for 
Want of a Lower Deſcent, to carry off the 


Rain that falls upon em: Next, That the 


Springs, which break forth neareſt the Tops 
of thoſe Hills, are ſooneſt ſupply d witn Rain, 
arid as quickly evacuated ; but upon a Lower 
Deſcent, they ' become flower in receiving 
their Recruit, and longer in ſpendin it; 
whereas Thoſe, that riſe at the Foot of the 
Hill, run perpetually; and ſuffer only a De- 


creaſe in Summer, of what they Increaſed in 
Winter, which may perhaps arrive at length, 
to an Equality: juſt as Water, poured ( like 


Rain from the Sky with Intermiffions ) into 2 
Tub bored full of Holes, and filled with Sand, 
is ſooneſt evacuated by Thoſe, that are near- 


eſt the Top ; which run off almoſt as ſoon, 


as the Infuſion ceaſeth:; and the Lower they 
ſtand, the flower they are repleniſh'd, and 


Hold out longeſt; whereas Thoſe of the low- 


er Tier, flow perpetually ; and perhaps at laſt, 


For, ſo it happens in the ſtrongeſt Springs; 
which force their Riſe, out of the Bottoms of 
the Higheſt Hills; eſpecially when the Ori- 


ice of their Eruption, holds not a full Pro- 


portion, to the Source which maintains em; 
as doubtleſs ic does not at Hol- Mel, in Flint- 
Hire, one of the moſt plentiful Springs in the 
** = World; 


Courſe f SPRINGS. 
World; which being ſurrounded, almoſt on 
all Sides, with very High Hills, one heap'd 
upon the Back of another, keeps up its Stream 
to the Higheſt Pitch, in the greateſt Drought 
in Summer : Whereas another Spring at Bard- 
ſea , below the Lancaſhire Fells, in Winter, 
drives almoſt an equal Stream with it ; yet de- 
cays confiderably at the contrary Seaſon , for 
Want of a competent Supply, to keep it up 
to an Equality. A convincing Argument, 
that the Sea, tho' adjacent to em Both, is 
neither the Common Source of theſe Two 
Fountains, nor holds a ſtrict Communication 
with em; to keep the Former, exactly to its 
greateſt Height; and yet let the Latter fall 
with ſo conſiderable an Abatement, that near 
2 third Part of its Stream is loſt. 

And, to compare thoſe Springs with thofe 


ERNivers, that take their firſt Riſe from the Tops 


of the ſame Mountains; as they are fed b 


the ſame Showers of Rain, ſo their Growth. 


and Increaſe continue much alike ; but the 
Manner of their Courſe, and its Effects, be- 
come as different : For whereas Rivers receive 
their Recruits in open Chanels, expos'd to the 
Air; Springs, on the contrary, have Theirs 


firſt imbibed by the Earth, to be convey'd 


away thro' cloſe Conduits, under Ground: 
Thoſe ſtill float upon the Surface of their 
Paths, and can only vary their Courſe, To 
and Fro; but Theſe, that ſink into the Deep, 
are diverted every way, into an endleſs Maze 
of Perplexity : Thole fall with Precipitation, 


don the Valleys into the Plains, which they 


overflow ; while Theſe derive their Rills out 
of all Sorts of Metals, and Minerals, through 


\ 
. 


Of the Origin, and 

which they are to paſs into their Reſervatories, 
for the Summer's Seaſon ; Thoſe, flowing all 
the while with open Banks and a free Paſlage, 
diſcharge their Floods upan every Shower ; 
while Theſe, be the Feeder never ſo great, 
their Paſſage is ſo perplex d, and ſtreightned 
on all Sides, as to paſs 'em off ſo regularly, 
that ſometimes they admit of no ſenſible Va- 

nation. 1 * | 


cer 


Thus much may ſuffice, for a full Diſplay of 
the Cauſe of thoſe Currents, that are call'd Day- Whiefl 
Springs, and break forth of the Earth into the id. 
open Air; which, being Liquid, and following Ri 
theCourſe of Nature, muſt eaſily inſinuate them- e n 
ſelves into the Crevices, and Cayerns of the rd 

Earth; and withal, being of a heavier Con- Ind b 
ſtitution than Air, muſt every where expel it ;. ecti 
and ſo, according to Reaſon, muſt Originallx 
proceed from Showers of Rain falling upon a Nc 
Higher Ground, which imbibes em; and are |alld 
actually found by Experience, upon a conſtant. e ſ- 
Deſcent till their Eruption. Let us ſee what 
is to be ſaid of the Springs of other Sorts, Jet t 
which lye conceal'd in the Bowels of the the 
Earth, till the Miner takes the Pains to diſco- ion 
yer em. ke 0” 7 T ith 
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meerning the firſt S ye Production of Top- 
+ | a5 


; Ac þ 


HUS far Reaſon and Experience being' 

agreed about the Origin and Growth of: 
2y-Springs, which ariſe out of the Earth in- 
the open Air, on their own Accord; and 


idſt.che Summer's Heats ; and the ſupplying- 
Rivers with Water, in Droughty: Seaſons; 
e muſt: deſcend to Thoſe, which are: diſco-: 
2rd under Ground by the Miner' Induſtry 3 

d belong after a ſpecial Manner, to his In- 


> «F % - 


Now as to thoſe Rills, which are commonly 
ald Top-Springs, tho* they jointly partake of 
e ſame Origin with thoſe. of the Dæy, and 
e immediately ſupply'd by Showers of Rain; 


ither for Want of Fall into ſome Lower Situ- 
tion; or elſe becauſe they are not furniſſid 
ith a competent Force of Water to make an 
ruption : but ſtill remain ſnut up in Beds of 
and or Gravel, lying between the Soil which 
overs em, and the Rock which ſuſtains em; 
-_ — a competeut Diſtance from the Surface 
the 


4 } s* »F$4 
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his Sort, inalmuch as they dep 


1 1 8 


* * 


iefly ſerve for the Earth's Refreſnment, 


et _ never overflow on their own Accord, 
0 


ne Earth; to ſend. up *plenaitully; Streams: - 
Roots and Stems of Vegetahles of all Softs. 
Concerning the Productiom of Springs of 
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10 Of the Origin, and 
| Miner's Pick and Spade to diſcover, and ſc 
em on foot; about the Beginning of Septem 
ber, after a Summer's Drought , when he firſ 
breaks Ground, he finds the Soil dry for: 
Spading deep; and ſo it continues, till the firf 
ſteeping Shower ſinks into it, perhaps an Inch 
before the Next falls; which, finding the Earth 
fomewhat dampiſh, pierceth it conſiderabl 
deeper; and the Third, after it is much bet 
ter diſpos d to receive it, penetrates deepet 
ſtill; and fo does the Fourth, Fifth, & c. pro 
greſſively; making the Way eaſier , for thoſq 
which follow ; that ſhowr Moiſture, the 
lower it ſinks, growing denſer; yet tis ſo im 
bibed and incorporated with the Soil, that 
they grow into ſo clammy a Sort of Mud 
that neither the One can properly be called 
Earth, nor the Other, Water; as long as that 
Month laſteth. | | „„ oO 
In Ofae, that Moifture being condens'd 
ſinks by Degrees thro' this clammy Matter 
into the loaſer Sand, or Gravel, whoſe Pore 
are opener to receive it, and ſtony Particle 
cannot be pierc'd ; whence it becomes a ſe- 
ate Subſtance; and is actually ftrain'd out 
of the Mud, by Percolation, into Water of 2 
Fluid Conſtitution; yet ſtill remains divided 
into ſo Minute Parts, by the Smallneſs of its 
Receptacles, that it continues fix'd ( as the 
Liquor does in a Honey- comb, ) till it be 
ſqueez d out by the Miner's Stroaks, which 
ſet it at Liberty: And having once got Vent, 
ſuch crizzling Rills creep thither-wards from 
all Sides, eſpecially from the Riſing Ground; 
whence their Fall is greateſt, and their Stock 
is. moſt increaſed ; and ſuch Springs as theſe 


re dried up in a few Days; but being reple+ 
iſh'd by every Shower of Rain, ſerve to ſup- 
ly Ponds and Lakes of a greater Capacity, 
But, ſinking deeper imo Beds of Sand and 
ravel intermix'd, and opening vacant Spa- 
es of 'a larger Size, to hold more Water; the 


y; and increaſe, upon their Confluence: with 
dne another,at every. turn, Wy cs Currents; 
m 


eepeſzill at laſt, inſinuating themſelves inte the 
prof hinks and Crevices of the Baſtard- Rock un- 
thoſq erneath, they find Caverns and Reſervatories 
the or a longer Seaſon; but ſtill with Intermiſſi- 
0 im ns in Summer and Winter, if they continue 


air for any conſiderable Space of Time, and 
ometimes without em: They begin to riſe in 
00 Fober, and hold out till a long Froſt dries em 


p; and the firſt Thaw ſets em on running 


perhaps till June; and fo continue the Year 
round, to ſupply Pump- and Draw-Wells , 


ore which are their Reſervatories; until Drovghts 
1cle extraordinary quite exhauſt 'em. 15 i | | 
i {cl But if the Soil, impregnated with Rain-Was+ 


ter, lye upon Clay, or Marl, or any other 


(as commonly happens) to reſt upon Beds of 
Sand, or Gravel, for any conſiderable Space 
of Ground; the Water, which deſcending 


ſtagnates, till the Miner's Spade, or Augur, 
raiſeth-it 3 and then ic becomes a Spring of a 
ſtronger Current, and of a longer Continu- 
nd ance, and is moſtly perpetual; and if the 
ock Pit, or, Pipe, whereby it is rais d, proves 
neſell ftanch, it aſcends by E 5 

%% a igh 


op- Springs iſſue out of em in greater Plen- « 


gain, and they laſt (with ſome Intermiſſions) 


impervious Matter; and again, theſe chance 


from the Crop-ſide is lodg'd therein, 


11 


Of the Origin, and © 
high as it had deſcended before; and keeps to 


near the ſame Stream, both in Summer an 
Winter, tho' never to an Equality. 
And in Caſe the ſaid Springs receive part o 
their Recruits from ſome adjacent Lake, or 
River; tis always, as à late French Author 
well obſerves, from a Higher Situation: fo 
that ſtill they are duly repleniſh'd with Rain, 
either at the firſt or ſecond hand ; foraſmuch 
as Lakes and Rivers continually evacuate 
themſelves, either by Flux of Stream, or 
Emiſſion of Vapours; and muſt be reple- 


niſh'd, either immediately by Rain from Hea- 


ven, or by Springs out of the Earth; as is 
manifeſt : And the fame Author farther re- 
marks, that they re-aſcend to the Height of 
their Fountains ; as he ſays they do in Paris, 
near the Sein; where they Riſe and Fall with} 


that River; and as they do near Warrington in 


Lancaſhire, within a Mile or Two's Diſtance] 
from the River Marſey , where a Bed of Marl 
lies upon Sand; and no doubt but the like is 
done in all other Places, on the ſame Occa- 
A . 0-2 
Thus all Top-Springs conſiſt of a Stock of 
Rain-Water, laid up moſtly in Beds of Sand, 
or Gravel, between the Day and the Deep; a 
commodious Depoſitory to receive it readily, 
upon every Recruit from Heaven; and to 
part with it as freely, when the Bottom-Springs 
require it: but they are only Springs of the 


Miner's making; or otherwiſe, they hold faſt 
what they can get; having room ſufficient for 
a Reſervatory, of the Vernal and Autumnal 
Rains, to ſupply the future Expence of the 
try, 
and 


Summer's and Winter's Seaſons. Let us 
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Curſe of SPRINGS. 


d ſee how their Cortelative. Bottom: Springs 
in draw em off upon Occaſion. 


4 * * 
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thor Ei © I OCs 
— 6 OL 
ain, ¶ Henc: bud proceed; and hom they are 
auch propagated in the Veins of the Eartb. 


3 [ O deſcend from thoſe Rills, which ſtag- 
3 nate in Sand or Gravel, between the 
heil and the Rock, till the Miner's Pick or 


= pade breaks open their Incloſure , to the 
of orrom-Springs, which are imrediately deri- 
i, from them; it is to be Obſery'd, That the 
vick id Sand and Water lodg d together, reſt up- 
in 2 Plane compos d of ſundry Sorts of Me- 
nce Ik; 25 Baſt, Iron-ſtone, White. Earth, Ge. 
farl Opping out to ſupport em; which moſtl 

e is Ne of ſo compact a Subſtance, or Ne fo clo 

© 15 Wedded together, as ſcarce to let down any 
_ ater- betwixt em; yet Others, of a more 


orous Sort, are interpos'd at certain Diſtan- 


. s; or elſe are ſo disjoin d from their Fellows, 
nad to tranſmit a Quantity ſufficient to furniſh 
8 prings of ſundry Sizes; according to the dif- 
> rent Conſtitutions of the ſaid Metals, or the 
to apacities of the Clifts, which contain em. 
Again, the ſaid Metals being not of Lum- 
— iſh and Globular Figures, to ſcatter their 
e Nater every way alike, as Light paſſethi thro 
Or Piaphanous Bodies; nor of a Cubical cut, to 
nal iſtract its Streams ſeveral ways at once; 
he Por do they lye heap'd confuſedly to- 
y, „ | CE N gether, 


14 


undetermin'ds but are flatted into Plains 
with a ſloaping Declivity, to let their in ane 


em off to a new Ground: And ſometime 


Compaſs ; perhaps to 4 Foot at a Furlong, ©! 
to à Yard ut a Mile. „ 


per d Clay) before its Irruption; and by thi 
Water out of the Deep with Horſes and En 


Ls of the Origin, and 


gether; to leave their Common Courſ 


cloſed Springs deſcend leiſurely, and carr 


the whole Mine lies ſo true, and the Series 0 
its Beds are framed after ſo equal and regular Wm 
Manner, that the Miner, being inform'd wb wa 
Dip it hath, and which way it lies, may eaſiifſpſe 
ly compute at what Depth his Springing Veinſove 
will be open'd, at any Diſtance within hi 


Hence it is, that at what Depth, or Diſtanc 10 
ſoever within his Compaſs, he opens hi 
Spring with Pick, or Augar; the Orific 


which he makes, preſently draws all thoſe thaſre 
= above it, and are fed by the ſame Vein Bu 

Thither; inſomuch that Founitairis, which ar- a (| 
fed by it, are often drain'd at 4 Miles Di 3 


ſtance; while Others are ſpared, which ri 
but a few Yards off, becauſe they derive thei 6 
Streams from other Source. 

And when his Pit is to be ſunk in a Bog 
where Top-Springs moſt Abbund; to keep i 
dry, his firſt Endeavour is to ſtop (if pofſible r 
the Mouth of the Vein, which affects hi. 
Mine; of to take it off with an open Trench? 
if it be practicable, above Ground; or elſe tc 
divert its Stream by a cloſe one, nnderneath 
(his Pit being already ramm'd about with tem 


Means, the Pains and Expence of tugging hir 


gines, is ſaved; while it runs it ſelf off to tha"! 
Day, upon its own Level, „ 
e -F -- - And 


» 


Courſe of SPRINGS. 1 


our And as for the final Retreat of theſe Bottom 


lan, rings, under the Bowels of the Earth; if it 
ir in ance that thoſe of the Deepeſt Sort can find 
carr Vent into a Lower Situation, or want x 
-timeW@ſlage to convey em thither, they preſently 
ies M gnate; and upon every freſh Supply of Rain 
ular Im above, their Courſe recoils by Libration 
 whi@dward, towards their firſt Source: And in 
7 eaſMWaſe the Veins of Metal, which contains em, 
Vein ove ſtanch and ſtrong enough to ſuſtain 


zir Weight, they fill, by degrees, all the 


in hi 
uvities, whereby they deſcended, up to the 


g, 0 

85 o with Dead Water; and the iupervening 
ſtanc h owers of Rain no longer penetrate their 
s nil rifices (being brim- full already), but diffuſe 


emſelves in the ſaid Sand, or Gravel, as be- 
ve; deſatib ed, on birth 
W But, in Regard the ſaid Cavities always lie 


ch ara floaping declining Poſture, between Two 
Dis of Stone, or ſome other Metal, the One 


ider the Other; and the Higher often be- 
dmes the Roof, and the Lower the Floor of 
e Mine, which is ſought for: Hence, if the 
iner chanceth to pare the Rock over- head 
o thin, or to ſink His Samp. hole deeper than 
dinary; the aforeſaid Dead- Water breaks out 
its Encloſure, and ruſheth in upon him 
ith ſo great Violence, as to endanger his 
ſcape ; and drowns his Work in a Deluge, 
t ſeldom beyond Recovery; unleſs that 
bace of Ground, which feeds thoſe Veins, 


th; id fills their Cavities with their Diſtillations, 
ig higgroves too great for his Pumps and Buckets to 
| EnWaſter ; for otherwiſe, their Stock of Water 
o thaieing once drawn out, his Work is laid dry, 


d he eaſily keeps it ſo; having only its 
ED 5 Feeder 
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Metal, and dry all the while; chancing 
meet with a more Porous and Open Vein 


 follow'd his Augar to the Top of the Ground 


the ſame ſloaping Poſture, with their Uppe 


tranſmit a competent Portion of it into B. 
tom- Springs, which conftantly deſcend fro 


( the Origen, and 


Feeder to draw off as it comes, which cant 
binn 8 . 

For an Inſtance of the former Sort; 
Scarsbrick in Lancaſhire, the Miner, in h 
Search after Coal, or ſome other Miner: 
when he had bored Twelve or Fourteen F. 
thom deep, thro” a cloſe and compact Sort 


Earth underneath, a violent Stream of Wat 


and roſe: up a Tube at leaſt Ten Foot highe 
by the Force of its Aſcent, to ſhew the Emi 
nence of its Origin; and has niaintain'd th 
Stream, without any ſenſible Diminutiorf — 
ever ſince ; in Proportion to. the great Con 
paſs of Land whereon the Rain fell, whic 
ſupply'd it: Whereas another Spring of ti 
Latter Sort was rais'd in Ell near Lancaſter, o 
the like Occaſion ; which burſt out at fi , 
with the like Force, but ſoon ran it ſelf ini © | 
a feeble Rill, and at laſt ceas'd ; plainly ſheu 
ing, that it derivd its Source from Highe 
Ground, than where it iſſued out, as well! 
the former; but wanted an equal Extent « 
Land to feed it; or 4 Metal of as cloſe an 
ſtanch a Texture, to preſerve it, _ 7 
Hence it is manifeſt, that tho the Pl; 
aforeſaid conſiſts of Metals, how compact a 
cloſe join d together ſoever; yet lying in d 
ſtinct Beds, each beſide its Fellow; and all i 


Edges cropping out to Sand or Gravel, 1 
pregnated with Rain-Water; they muſt nee: 


| th + Tits 


| +8 
Courſe of S P RINGS. 
the Riſing Side of the Mine, as deriving their 
Source from the Top-Springs'; and — 
the Deep by thoſe Degrees, and after the fame 
Manner, nf I have already deſcribed ; (ac- 


cording co the daily Experience and long Ob- 
ſervation made by a Perſon of Ingenuicy and 


7 conden A into Water, or of Water rari ſied into 


s of Rills, convey'd through its Cavities 
— of the Ses into Bottom. Springs; that ar 
found Higher mounted chan 3 it, ſometimes a1 
Hundre Fathoms. e . 
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_ orig a the Deep; Whence then 
E „ and, How. 4 uy are Ae 2 
0 


3 Mo | 
＋ * 17 5 


Yo deſcend, at laſt, tothe Selig of the 


1 Deep, and confider em preciſely, | 
cöntradi inc om Thoſe of the Day; ie fu ie 


the Sun; on their own Accord ; but As bed, 
they are co- incident with Top. Spri rings, , which 
tie conceaP'd, till che Miner dif cloſeth em by 
Force: nd, inaſmuch'as They penetrate the 
8 of all Mines and Quarries; Barrow 

gs ate aß deep into the Bowgls of f the 
15 as! They" and fo can 


ma be cken art, as t are 2 blelereh 
oe * 2 un⸗ 


4 : - 


Credit, ) without the Additional Supply of 
burt, in the Caverns of the Earth ; much 


cetli chat hey never appear to the 118 he of 


only” in Name, * but not in Nature; er Theſe 
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ence; when the Wine drive hi Cont W wy 7085 & 
e Mi 


under Tine near NewcaF#tle, fo 


but rather, on ehe contrary; finds the Roof of 


* 


- 'Of r the;Origin, and 


mee by, Saunt Sr) 8 to a2 
Situation; 5. BG, ar e vently, muſt | 
eas lo Io as the Nes EE f che Oran =. fol 
ta find. no other Reception: 
Fay, nei he "Their Affinity,” to. the; — 
way. cauſe a. Te with it,; or their 
pan s iffion to its Surface go ge Dependence. 
Qi 25 { Springs 917770 nfſuence upon em: It 
CANNO that Salt. Water may. fink, | 
he (ine 905 Rocks, and nd inſinuate it ſelf 
co, cheir Cr ny. as well, 70 ee 1 
never to as is get % 


es 
together; and does the like under the Sea it 


ſeIf, on i the Skirts of Wales, withour 2 any Re- 
markable Inco yenience on hat Account; 


O D Ee OW ik 


_ ” 
* — 


his Trenches ſtancher, and the Chinks of the 
Reck ftopp d Aoſer wich Mud und other Nity g 
Master, chan where they lie open t Sand and ei 
Gravel, in other Places. AX 3 
e confeſs d, that Draw-Well; in Sea- Port 


. og! been . 
ann = Cos dee E 


oy 7 1 pr Sf 

din th 

ih Tamer bag | LORE - 

zor ; or elſet hey never riſe r 

1 05 ole che Sea; though they. by W. 

yer lo near it, or ſpring from Caverns never MW Hi 
0 much below ara by che ch 


Spring 


bs 


ny gin cheir Increals later, che 
ein Mareb-or4pril-;' and Thôſelof thg lat Sort 


Come f S HN S. 


Spring at | Searsbrick, that drains its Stream 


from ſame: Fathoms below the Sea; and Thar 
at Bandſo Which diſchargeth atfeif immedi- 
ately into Its at the Rate af an Hundred Tuns 
an Hour; yet Neitherf of eri ãn the leaſt, 


contracts any Sesiſh Qualification; or reſents 


its Ebb afid NHoods one dt tho they Buder 
upon it. Kid bas 23304 liR 10 
Whereas, on the contrary, Springs of all 


ſelf: Sorts expreſs. their ſtri 
r.3 Supply of Rain; by never failing to Riſe or 


x Fall, conſequently to every Wet or dry Sea- 
ſon of the Year ; eſpecially of Summer and 
Winter : Thoſe that lie deeper, growing ſue) 


ceflively lower in receiving. their, Recruits, 


and holding out longer in ſpending them: 
Some begin to Riſe in September; Others ſtir 


not until, October be btertz andiattain | riot 


MS cheio fäll⸗Ereight till rege de if they B 
they eofitinue Rift 


7 fomerimes, reach not theif utmoſt pitch (a3 
Hoh hal in: Nliugſuire) HE Midſummer Tops 
Springs being ſometitne ZimpWrury, and fuf- 
fering Ericermiflions ;' but Bude Springs Pert 
ſetaul: And efle Peepeſt the moſt conftant 
and Equal. 2 Tnocſeſg 27 Artic | T0017 OVER 
100 5 10 8d 01 mov} bin ba tici fold AVG 
- ThubEhaventraversdthe:whole' Courſe bf 
Springs frohm the 79pt& tHe Boh; and found 
chair fubtertaneòus Rills àt All Heights, Milf de- 
ſcending by an Undiſcortinusd Tract, well 
known and cloſely follow'd by every Collier; 
withoupiulaking'#hy falle Step, acc ding to 
his beſt Obſervation NF have I laid any o- 


cher Hrinbips e urſe, than 
5 2 W 


296111390! hat 
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07 the Origin, and 


what he till ſuppoſeth, throughout his Work, | 


to be Se/f-Evident and Undeniable : viz. That 
Water (which is the Matter whereof all Springs 
conſiſt) is Heavy By Nature, to preſs their 
Tendence conſtantly Downwards ; and with- 


al of a Liquid and Fluid Conſtitution, to in- 


finuate them into ſubterraneous Paſſages of 
of all Sorts and Sizes. . 0 1 


» . , — 
W 2 x N 1 . WIR = 


VV 
Objections gin the Precedent Account of the 


s 
K 9 
* 
* * 
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-Fir#, Wher mmonly Reported, 
chat Rain never finks/ deeper char Tan Foot 
into the Earth; and yet plentiful. Springs 

ES, _ ſometimes 


—_— } » » 
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Courſe of SPRINGS. 


hat ſometimes occur in the Borroms of the deepeſt 
gs Mines; tis a vulgar Error, As to the Former 
eir part of this Aſſertion, and flatly contradicts 
ch- the Miner's Experience; who daily Obſerves, 
in- chat all the Springs of the Deep conſtantly de- 


of ſcend from the Riſing Side of thoſe Mines, 
- WH which they affect; and derive their Source 


— Showers from Heaven; which, falling upon 
sa ſpongy Soil, preſently ſink into Beds of 
Sand or Gravel; and thence deſcend into the 

_ © MW Clifts of the Quarries underneath ; and are 
tze transfuſed into the Mines below, to a Depth 
2 indefinite. | 1875 OT 
| Secondly, To affirm that the ſtrongeſt Springs 
riſe out of the Tops of the Higheſt Hills, is as 
bold and unprov d a Paradox as the Former; 
gor, that they riſe ſo near the Tops of thoſe Hills, 
ne as not to afford a competent Space of Ground 


from the Day, as being Originally fed by: 


to gather Rain enough for their Supply, muſt. 
needs oppoſe the Nature of Water; which ne- 


ver riſeth Higher than it is forced; as well as 
ry it contradicts Reafon, which tells us plainly, 
nds that Springs, which are the Eyed, cannot ex- 


ud ceed the Height of the Place where the Rain 


ted falls, that cauſetb m. T e107 00105 BIG 
nN- And, to pretend the Origin: of Nile for an 


'2- MWInſtance of fo ſtrong a Spring; and ſo Higty 


ad- mounted, is as diſagreeable to the Account bf 
ud our Modern Geograpbers; who derive it from 
che Lake Zembre, which exceeds three Hund 


T ain of the Upper Ecbiapia: Or, in caſe amy 
of thoſe Rivulets, Which fall into that Late 


ſhou d- rather be the Head of Nye than of Zazr; 
5 1 81 the 


pres Leagues in Compaſs, and is the great 


ſhou d flow from any ſuch Spring; Why ie 
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Rilis, in the ſame Propot 

And, for an Inſtance fv 2 Spring of this ; 
Nature, we have one nearer Home, in Lo- 
Furneſs in Lancuſbire, which diſchargeth above 
a Hundred Tuns of Water Hantly, out of 2 


che third River in 2 which alſo mime 


from the ſame Lake; is hard to conjecture: 
Unleſs to advance This as one Paradox; a- 


mongſt the Reſt which have been feign d of | 
the Origin of that River; ſuce no ſuch! 
Springs are to be found in our Quarter of the 


World : where Rivers, Lakes and Seas moſY 
abound, to furniſh em: To produce, I ſay, 
and inſiſt upon ſuch Miracles in Nature, ar 


Myiries ro-Refon afar of, contrary to the 
Experience of all Europe, muſt needs leſſen we ; 


Credit of, the Reporter. 


Abirdiy, 1: is Urg d, idho dhe thoſs 


Hills, where ſuch Springs are found, are often 
Ridg'd with Rocks; which hang. over the Sea, 


and are ſeparated [Each from Other; beſides, | 


they are ivy to be Bare and Ivpenttrable by bil. 
Rain. To which may be Re) 4, that if thoſe 

Rocks be ſo perviots, as to let out Springs to f 
ſpend themſelves: they muſt needs be as 25 . 


netrable by Rain to ſupply em: 4 Again, if 


they be Bare, their Cliſts are more expos d to F AX 


the. Rain, and ftand wider Open to receive it: 
Moreover, their Conduits being made of Stone, 
they will ſerve to coVey their Rills into the 
Sea, with leſs Loſs of Water: Finally, Thoſe 
Rocks being ſeparated from their Fellows, 
their Springs — o be 3 into ſmaller 


bare and barren Rock, cloſe to the Sea; IE 
wants not, on the other fide, à faficient's 


PY of the _— _ falls upon the” adjoining 
Lime 


> 


qu f 57 R ING S. 


£ime-Stone Hills, for a large Comp; s ther 
aboyss ; whoſe Clifes 5 gape, ide Op Kitts the 
Airy, to receive and ſwallow All do, * 
ſoon as it falls; without putting off thek 
Rill. an th, other Wa 

"Four Iy. 
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„ It is 3 that in 1 Wh 


in has "Par of ee 1 1 Wantz Rats n 
no Two of em but drains. as great 1 
tent of Ground as the otie Half of Exrope : . 
that they ſwell not preſently. to ſo vaſt a Bulk 
as perhaps "our Danube does, which receives, 


dea, | 
des, Minto its Strea Sixty Navigable Rivers, Yer is tis 
by not half (6 fat Extended: Beſides, there. Are, 
os Taft Tracts of Land, in both thoſe Quaftef; 
8 ro ok the World, that lie waſte and deſolate fo 
pe. want of Springs to refreſh 'etn.; which p Pan 

ö 


ſnews there are no ſuch; c 'of ine as fly 
W 0hjeftor fuppoſeth: | 5 
je: Tis true, the Nile, Zair, and Niger, ae re RAT 


ne, vers of the firſt 5465 and drain JI 


the greateſt Part of Africk, 4 yet are . Jeldom 
\ofe repleniſh'd by Wia 3 but the Two F 

'ws are once a. Year ſo plentifully f fur 10 998 
les their Winter- Supp poly holds out in fpen ding pi. 
i fel from, Our Mi Hammer ti lf the May follow: 
this ing, that it bewholly let rags the Zembre:, 
ow And the Laſt draws its Origin fr om the Moun- 


ove inqus Patt of Ethiopia's, 3 Where there are. all. 


Ea ores of Weacher to maintain it, as well as up- 
yet on the Gude in e, 125 three Lund 55 
up- Leagues, ti eller all Peru way'd 
ing fare the worſe 10 k: Aud as for thoſe Places 
2 5 where 


23 


Space of one Near, wou d, by a juſt Compu- 
tation, ſuffice to ſtagnate all that Compaſs of ul 


-. 


Of the Origin, and 


where it ſeldom Rains, Springs muſt be as rare, 
or elſe the Dews as great to ſupply 'em; the 


Nights being conſtantly near Twelve 9000 
long, to let em fall, before they can riſe ſo 
High into the Air as to become Rain ; yet 
they are no leſs in Quantity, tho' not of. the 


_ fame Species. 


When it is farther Surm#'d, that ſo ſmall 3 
Supply of Water as the Rhin affords, woy'd 


ſcarce ſuffice to furniſh Spr ings, for ſo conti - 1 


nual and laſting an Expence. Tis Reph 4, 
that upon a juſt Computation, the Rivers 


ſwolPn by the ſaid Supply into Floods, ſome- 
times vent more Water in Thirty Hours Space, 
than all the Springs, within that Compals, 


ſpend in a whole Tar. 


Again, The Showers that fall within the 


round, whereon they fall, Nineiees Inches 
deep; which ſufficeth to furniſh a Supply for 


all thoſe Rivers which riſe within that Com- 


aſs, during that Space of Time; with an 
Wore: euch more than to keep on foot 


the ſaid ſubterraneous Evacuations ; did not 


the Vapours, rais d by the Sun, take off the 
„dd ¾⁵‚m , 


_ Laſth, As to the Founta in, that in the Be- 


ginning of the World water'd Paradiſe ; and 
the River that went out of it, which was di- 


vided into Four great Rivers, before our Lord 
had Rain d upon the Earth: It js Reply'd, and | 
may well be ſuppoſed, that God created All 


things (as well as Adam himſelf) in that per- 
2 State wherein they were to continue, ac- 
cording to the Ordinaxy Courſe of Nature j 


5 Li 
. 4 


Courſe of SPRINGS, 


1, dy Conſequence, the ſaid Fountain, and 
Rivers, were fully repleniſh'd with Water, 
don as they were Created; and were ſo to 
tinue, till they coud receive a ſeaſonable 
ply of Rais; as well as Now they: doz 


m one Shower of Rain till another fall; 


omit thoſe Objectel imaginary 
rerraneous Rivers, which might poſſibly 


v from a Defluxion of ſubterraneous/Rills; 


Whither they can continually run, and Hoa 
y can ſend up Springs to the Tops of Moun- 
is, Are alike Unconceivable: And, if Di- 
e Providence has contriv'd ſuch a Paſſage, 


the raiſing. Springs to ſuch. . prodigious 
ights, as are imagind ; but for Other 


3 


* 
4 k 4 6 JAE. 2 2 4 r TIC — 
* . tha ” © - ms i - „e 4 4414585 < 
* 


Ie contrary Opinions Confuted. _ 


MR, in caſe any "Additional . Supply of 


Rain, beydnd what is Uſual, were tilt 


Juiced to keep on foot the ordinary Courſe: 
Springs; Let us ſee by what Means that 


e Defi- 


diively; not to Multiply Miracles, without 
| eflity. „ 4171 : ee os 
And, not to 


et off the Superfluity of the Caſpian-· Sea in- 
he Euxive ; as well as the Guadiana, which 
eth ſeveral Leagues under Ground, to pre- 
a conſiderable Part of Spain from ſtagna- 
: Tis plain, that they were not Ordain'd 


3 F 


©. Of «the Ohegin, and 
ebene he Peri be AKE "by Th ofe w 


advance f 
% Uns » DI? Ea. nome 91:2 VV yo "013 100 


Thel Ff which is Aſſigr'd, and bath 
Gifted: is the Ocean it ſelf; but with ve 
little Hopes of Satisfaction ifince the Sea 
lower chan the Rivefs ehat deſcend into! 
And again, Theſe are lower thun any Part 
the Land which they drain, as being alway 
upon a conſtant P : Whence it follow 
that no Spring can arrive from che Sea 01 
Patt of the Surface of the Earth, ; (whence thi 
All ſpring) without rifing' Upwatds; contra 

to the Bent of its own Inclination 
And when, to weaken this Conſide ration! 

ſurmiſed, chat the Ocean Surface is Protul 
rant, ſwelling Higher in the Middle; chi 


the Tops of the higheſt Mount ins: "Tis M 


plyd, that: plain Experience: finds the Surfa 
of Water always, and every where, Levi 
and it ĩs — ainſt Reaſon, that a Fl 
and Ponderous' Body ou'd fand in any oth 

Again, To Abett this Miſtake, they obſer 
that Ships entring into the Port make mo 
bafte, than they do out again; and it is 
Wonder: For, coming In, they are alwa 
upon a full Speed ; but going Out, they: 
tain to that Celerity by infinite Degrees, whit 
muſt take · uß Time, ànd Retard em till thi 
be Acquired. 

And whereas tis rg d, that #30; ard: dil 
coverd far , at Sea which appear d ni 
nearer, hand: 'Tis-: Nerd, that the hiride 
moſt Hills, which ate. Laſt diſcouer d. 3 
aye Higheſt ; and ſo from a true Proſpe 
| - appè⸗ 


Corſe Werk vs 8. 


ear afar off in their proper. Place, and 
top the Reſf; che the Surface « of the Sea 
ot at all Advalic nas: 


efly o correct this Miſtake, They edge, thar 
th re water fo much epbnderdter t 0 Peet, that 
IT Depth of the Ocean; on Account, 


raiſe Freſh-Water Springs 1578 the Pique 


Parti Gag But of, what Metal thof Tubes 
av G EATS that cdu'd 1 to labor | 
olle mus of Water to ſo va ae eſpe- : 
on y At 10 many Leagues Diftzpc from 416 


re, whete the Ocean i is ſo deep; and with 
rove ſo ng as to convey. Ie as many 
gues at Land, and to the "like Height , 


2 — ſpending their Str reams. in, the inter- 
0 nt Plains, 250 Vafleys undetnetch.; .No 
118 Borg tell. | 


EY altho” Salt Water be e than 
erb 1425 in cafe thofe une F ns . 
be of too large an Aperture, 


lt fill retain its former Weicht And ſo 
an never ſurmount the Surfac! of the Sea, 
m whence it came: Again, if thoſe Paſſa- 
prove ſo frei be, As to e e Salter 
ticles from the” Freſh- Ones; the e 
ce of the Sen” 8. Prepondergtion 515 g Vio- 
the farther it goes che hes it muſt Abate, 
d ſo fall ſhort of its fixſt Origin; while the 


d, being Natural, muſt ſtill recover its 


— dy per Tendence ee a, at laſt it 
. -ome Perpendicular. }; 


And it is vain to have Accel to nn 
advance thoſ Springs above their Origin; 
whether 


off the 
Conſtitution, of the Water 7775 5 7 55 


option of the Water's Sade fo'con- 


27 


88 


/ 


oF M be Origin, id 5, 
whether they be pretendedly deriv'd from Mibl. 
Ocean; or rais d by ſubterraneous Lakes or Wow 

vers, generated in the Bowels of the Ear Pa 

As if it were eaſier to climb a Hill, than lik 

alk upon a Plain; or more feaſible to foi on 
Water p a Elter againſt its own InclinatioffÞſe: 
than to drive it forward upon a Level, wi am 

out any ſuch Impediment. 5 W 


For as to the Filter, thro which the Stre 
is to paſs to the Heiglit deſign'd; ſince it 
no Attractive Vertue to raiſe it; and may 
made of any Porous and Pervious Matter; 2 
is not Actuated with any kind of Motion t 
is Local, to force it Upwards againſt its 
clination; whether ic conſiſts of a Texture 
Filaments, finely twiſted into a Thread of Fl 
nen; or be compos'd of Globular Particl 
maſsd as cloſe together as common Earth i 
It can only aſſiſt to ſupport that Strea 
while ſome Exterior Agent takes the Pai 
ORE i cn Eos 

And, forafmuch as neither the Water c 
raiſe it ſelf, nor the Filter ſufficeth to perfo 
that Office; the Preſſure of the Atmoſph: 
muſt enliven the. Work, by its Tas! 6 
upon the Fountain's Superficies, and drive t 
Stream up into the Cotton; and after Tha 
ſuſtain the impending Column; and, by: 
ever repeated Impulſe, ſtill keep ic in M 
tion: But, in regard Water is a Fluid, as we 
as. Heavy Element; to perfect the Operatio! 
Ambient Air muſt encompreſs the Filter ali 
on all Sides at once, to keep the Current witi 
in the Compaſs of its Encloſure ; till it arri: 
to the utmoſt Pitch, that the Energy of i 
firſt Impulſe cou'd raiſe it; without ſcatterin 

| * 249 ; * 7 3 * 7 7 12 „14 "ON 
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Courſe of SPRINGS. 29 
Drop of its Liquor, or ſuffering any per- 
b 
low, in Regard the Label, on the deſcend- 
Part from the Center of its Gravity muſt 
like ſurrounded, and compreſs d by the 
on all Sides, from Top to Bottom; the 
dſed Stream muſt, every where, meet with 
ame Difficulty to make any Eruption: 
whereas, at its Aſcent, the Threads of 
MW ontext ſerv'd for Steps to climb to its ſta- 


- 


nay ell for Seats of Repoſe, to retard its Mo- 
r; , ſo as to hold every proportionate Part 
on t Equilibrioug with its Oppoſite; and keep 
its hole ſteady, in an equal P iſe : till the 
rn ut of the Filter reach below the Surface of 
f F 


duntain, to draw the Stagnation into a 


tic: by its Preponderatioͤn.1 - 
rth Whus Filtration is found expedient for puri- 
treau of Liquors, by Percolation thro' ſome po- 
Pai Matter, from Veſſels of a Higher Situa- 
te a Lower: Nor does it import, whe- 
ter the Capaeity of che Filter be great, or 


z or the Ciſtern, wherein it is dipt, be 
larger, or more contracted Orifice ; or GB, 
> be ſunk deeper therein, or not; nay, | 


1 it were to the Bottom of the Ses: for 
Thi bo,like,) to whatever Height ic ſhou'd 

by Inde its Stream, ie wou'd not part with 
n M fingle Drop, till it deſcended as low as 
as W Fountain whence it aroſe: So vain it is to 


ratio ine, that Lates and Rivers, embowell'd in 
er ali Farth; ſhon'd, by this Means, fend forth 


t wildes on the Tops of the Higheſt Moun- 
arri: When Reaſon and Experience makes 
of i in and manifeſt, that None can be vent- 
„ % An: 4 
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to drive three Mills : Vet, ni ceyichtanding 
not in the leaſt Influen nce "thereto by 
Surges- of the German Ocenn; 2 forly 
Diſtance from Tr, and more than 
Fathomsbentarh it: But muſt be mh ol 
tirely by the Clouds from Heaven, and fu 
its Tatermiſhohs from che Means abovefa 
Its Reſerwatory collecting Water, in or er 
ſupply its Flood, With 2 Valhs ponde . 
nough to with- hold it to its full 110 15 , 1 
fo cloſe; a eo loſe its St 4 in foth 4 
twenty Hours} till the Rainy Curr ents ' | 


to feturn back again; afrerthe In 


How; | With «he ſame Con ncy ant 
neſs; that the Sen Ebbs e TO 
the ſaid Space of Time: And by che App 
ment of the fume Powerful and en T 
which Created all ings in Number, We; 
and Meaſuvt. SL 2119 | "ood s hs 10 

And; as "for thoſe Spi ieh, 
Meaſure; ſeem to obſente. E Morton 105 
Tide; bechuſe they are Near the Sea it 

muff Liefer ne below the” Pont Ur- ., 10 


Influenced by it; Or elſs arè fed al by choſe] 


vers that ralf their Floods to 16; reat a] 


as to eau their Level: Or, ĩ : enetaf f 


admits of any Exception : it muſt happ 
what: Twelling of Ape Ser or Rive,” 
Fructi the Paflige of eboſe Springs; 18 
leaſtrensdexhe uſtial Swiftneſß of their 


| fo as to make their depending Fountain: 


Peron — or ſwell Higher chan Ordinary] 

-:Norotan it be any longer Objected, i 
Hofe. Sin Springs, Which dy found àfar 
at Lahd; are either prod ed Sea, 
communigate with Irs [et fines 1 


cer ef SPRINGS. 
Jing, rery of the Salt-Rocks at the Wiches in Cheſhire, 
2 „here thoſe Springs moſt abound and are im- 


q 17 rregnated by them: Nay rather, the Sea it 
yd 
c fu 


elf is beholden to ſuch Rocks for its Briny 


mple Element, but is a Compound of Two 
ifferent Subſtances, to wit, of Salt and Pa- 
- which are eaſily ſeparated, Each from 
he Other, by a Filter or Alembick ; and as well 
 Percolation, as Diſtillation. i 


ir; and inſiſt upon the Heat which a 
r Baths, to confirm their Opinion: But in 


is Su poſition, the Springs which are to ba 


, id ſhou'd iſſue out of thoſe Clifts, on the 
* Side; whereas daily Experience finds 
em ſtill deſcending towards the Lower ; as 


rigin, Heaven it ſelf. | 3248 8 
Nor does the Warmer Temper of thoſe Sa- 
brious Fountains, evince their Heat to be 
dntraced from Elementary Fire; as being of 
o Active and Diffuſive a Nature to permit 
y Cold Springs to riſe ſo near em, as com- 
only to fall within the ſmall Compaſs of 
e ſame Fountain; but rather derive their 


* 


ey paſs; Or elſe, They are all impregnated, 
their Paſſage, with ſeveral Minerals of diſ- 
greeing Spirits, which cauſe their Heat by 
mentation; like Antimony mix d with Sub- 
| | D--... limate 


onſtitution ; and doth not conſiſt of One 


Others as vainly imagine, that an Exceſs of 
eat, contracted in the Bowels of the Earth, 
aporates Water (like Smoak) thro' the Clifts 
thoſe Mountainous Heights into the Open Y 
ects 


riving their Extraction from a more ſublime. 


armth from the Sulphurous Veins, thro' which 
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limate; or Raments of Iron with 1 Flours of Sat. | 
Rn 255 


Wen to o allay cho imigihary Heat of the laſt 
Opinion, it is thought by Others, that the 


exceſſive Cold, engender'd within the Earth, 


condenferh the Air, which is ſhut up in Ca. 
viries, into Mater: And hence, They ſay, it 


is, that a Stone, or Plate of Metal, caſt pon i 
the Ground, where it is expos'd'to the ſcorct: 3 


ing Rays of the Sun, contracts a Moiſture, by 
che Refrigeration. of the Air, underneath ; 5 


whereas they rather ſerve for a Cover to lap 1 


preſs the Steam, that wou'd otherwiſe breath 


cout of the Earth where they lie, and vaniſh 


into Air; but for want of a free Paſſage up- 
wards Thither, it is condenſed into Water, 
by that Stop put to its Motion. 


an Exceſs of Heat, out-of the Bowels of the! 


To 2 fond My OY 


He 
17 


f * 


Or, in caſe either Vapours breath'd up, by pr 


RN. 


Earth; or Air, condenſed in thoſe Caverns HI 


by extream Cold, gave Springs their Origin; 4 | 
the exceſſive Cold and Heat of the Winters 


and Summer's Solftices, muſt needs reſpective- 
ly contribute to their Increaſe : But we find 
by Experience, that the Froſt of the One dries 
them up, as well as the droughty Heat of the 
Other; whereas the Rain of the Spring and 
Autumnal Equinoxes, Where-ever' it Falls, In- 
creaſeth them in the ſame Meaſure; and af. 


ter it is fall'n, leaves them upon as conſtanc 20 
Decay, as being their proper Cauſe; which, 
when tis Apply d they immediately Flow; a 


and when tis Remov'd they oy "Rp _ 


_ vaniſt to almoſt Nothing. 


1 


And 


4 


2 
* \ 


> * 
in 
* 


Chur ſe of SPRINGS. 
And the Thermometer, at once confutes both 
theſe Opinions ; by ſtating the ſuppoſed Ex- 
ceſſes of the Heat and Cold of thoſe ſubter- 


Ful. 


> laſt Wi rancous Caverns, in a Mean, between the 
the Extreams of Winter and Summer; ſhewing 


arth, Wl manifeſtly, that the conceiv'd Difference pro- 


Ca- ¶ ceeds purely from the different Diſpoſition of 
y, it senſe, as making an unequal Judgment at 
upon both Seaſons; excepting only in ſuch Places, 
orch- Ms are Actually ſer on Fire; or where Mines 
e, by of Sulpbur, Vitriol, &c. abound: Yet their 
ath ;WMHeat no more cauſes the Springs that are 
ſup- found There; than the Cold of Lead, Al- 


reath We, &c. influenceth Thoſe, that abound in 
aniſh{Mocher Places. e” 


nter be weakly furniſh'd; but We have ſhewn re- 
ctive-¶ ſpectively, in Both theſe Caſes, that ſuch a 
e find Concurrence wou'd be Impoſſible: Unleſs (as 
drie efore admitted), they were ſurmounted by 
of the ſome Neighbouring Sea, or Conſtagnation of 
g and de, that might ſupply em. Againſt which 
Mere en 

nd af. | II. Rejoln's that Pendle, Penig ent, and In- 
tanc 1 {borrow Hilts, (which are remark'd, by Cam- 
yhich, en, for the Three higheſt in England:) abound 
Flow; with Springs, beyond any ſufficient Supply of 


bouring Hills of an inferior Rank, by having 
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its tall Head moſtly cover'd with Rain, or 
Snow, according to the Seaſon of the Year, 
(while the Reſt ſtand Bare and Dry,) tho' its 
Top be Flat and Level for a Quarter of a Mile's 
Compaſs; yer it has not any Spring upon it, 
till after ſome Yards Deſcent ; and There but 
One, which might paſs thro' a Quill : On 
Penigent-Hill appears no Spring at all, till af- 
ter Thirty Yards Deſcent from the Top ; 
which, tho it be gather'd from a great Com- 
paſs of Ground that lieth above its Orifice, 
yet its Stream little exceeds the Former: And 

as for the Eruptions of Water out of Pendle- i 
Hill, which Camden takes notice of; but One 
of them has happen'd within Thirty Years iſ 
Space, and then bur of an Hour or two's 
Continuance ; and 'tis ſupply'd by a Bogg,, 
that covers the Top of the Hill; and only 
breaks out after long Surfeits of Rain, which 
cannot get fufficient Vent any Other Way. , 7 
It is Urg'd after all, that the Fountain 
which begins the Eaſt and Weſt Calders near 
Townley, riſeth ſo exactly on the Ridge of i, 
thoſe Hills which ſeparate Yorkſhire from Lan- b, 
caſhire, that it runs Both Ways at once. Anſw. 4 
And 'tis no Wonder; being a large Bogg, 
which makes 4 Gap between Two Mountains, 
of Thirty or Forty Yards above its Height, E. 
which ſupply it with Water very commodi- B. 
ouſly ; and is ſo evenly ſeated, or rather Ri- 
ing, in the Middle, as to ſend down its Cur- fe 
rents on Both Sides at Once. _ 


—— 
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Yet theſe In/tances, and ſo repreſented, have ; dr 
been receivd for Unqueſtionable Truths by „ 
the moſt Curious and Ingenious lay D 

7 wr » nl 


Courſe F RINGS: 


ea the Wonders of Nature in Thoſe Parts; and 
its paſs d thro' all Ages for Unanſwerable Obje- 
Bales ctions againſt what has been here advanc'd 
** concerning Springs; and perhaps might have 
bur continued to be reputed ſuch till the Worlds 


End; if farther Enquiry had not been made 
into the Truth thereof, upon a ſpecial Occa- 
„non: Whence may be collected, what Credit 
ought to be given to Thoſe many Learned 
and Grave Authors, who relate the like Pro- 
digies of other Places; and what is to be Re- 
= #8 3 | 2 2 * 

dle. pl d, to their Accumulated Teſtimonies ; 
Namely, that they took their Informations at 


_ firſt upon flight and ill-grounded Reports; 
%s ( which, being once accepted 2wirhout due Exa- 


30 7 _ 7 ' 653 pg , 
e current Truths with all their Followers; Who 

either made it not their Buſineſs to inform 

Themſelves better; or were never in proper 


in Circumſtances for that Purpoſe. 
* So plainly doth it appear from all that has 
2 F been Alledg'd both Pro and Con, that Rain a- 
n bundantly furniſheth all the Fountains in the 
. World with Water; without being beholden 
, co ſuch Imaginary Apprehenſions, as that Air 
„ 0 condens'd into Water by the Coldneſs of the 
— gi. Earth; or Vapours, rais'd by its Heat out of its 
0%: ZBowels; much leſs Streams con vey'd thro' its 
Ri- Cayities out of the Ocean, can in the leaſt Af- 
Dur- fect em; but rather, Rain alone performs the 
Work: Which never Falls, but gives em an 
„ areaſe in the ſame Meaſure ; nor is With- 
are drawn, but they ſuffer a proportionable Di- 
: 1 minution: So vainly do we Grope at Noon- 


Day for abſtruſe and occult Cauſes ; while the 
Cs D 3 only 


mination by their Ring-Leaders, paſs'd for 
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- Of the Orqgin, &c. 13 | 
only True One is plain and manifeſt before 


our Eyes. „%%% the 1 

And as for Top-Springs, whic ever appear 
to the Day on their own accord; and Bottom- 
Springs, which lie abſolutely buried in the 


« 


Deep; the Miner no ſooner diſcovers Where 


they lie, but he infallibly determines 7herice f 


they come; viz. the Former from Rain, di- 
{till d thro' the Soil; and the Latter deriv'd "WM - 
from 'em, by ſuch Paſſages as the Quarries 
afford, to ſend em down into the Mines un- 
derneath : Nay, even Thoſe which are found 
deepeſt in Places adjacent to the Sea, fo rare- 


ly partake of its Influence, that it were as 


much a Paradox to ſay, (in general Terms,) 
that they proceeded from It; as to Affirm, 
that Mankind were a Blind Species of Anima- e 
licy ; becauſe ſome One Perſon might, per- Wk 
haps, be found Short-fighted, in every Pariſh; WM 


Which is but a weak and far-fetch'd Excep- 8 


tion; yet the only One, that either Experi- © 


ence can find out, or Reaſon admit to this 
general Rule: viz. That Springs, of all ſorts | 
whatever, owe their SubFfance and Being to 
the Showers and Deus which fall from Hea- 
ven; their Quantity, both in Size and Dura- | 
tion, to the Capacity and Depth of thoſe ſubter- | 
raneous Cavities which they penetrate ; and 


their ſpecifick Qualities to the ſeveral Metal. 


and Minerals, which embue em in their Tra- 
vels thro' the Bowels of the Earth: Let us 


- 


5 0 to the Generation of Rain, which is to 


Tupply em; and to be again ſupply'd by em 
Interchangeably, for Ever, 5 


CHAP, 


ttt N q 


the + CHAP. 

ere | | 
berice if | Concerning the PA of Ra A 1 Ne. 
di- 2 
ivd — — nan — 
Ties | „ 
un- Sri. e 

12 | Of the Common Source and Pra of Rain 
2 2 in general. 

2 a7 
ms,) E 3 
110 E. O proceed from the Diſcovery of 
. the Origin of Springs, to the Gene- 
per- ration of Rain; ſince Both alike 
; 4054 conſiſt of Water, as being Actually 


in Local Motion; the Former, ſtill 
Þ..cpcodicotiny deſcending towards the Cen- 
4 ter of the Earth; and the Later, rais d up ver- 
W tically into the Air by the Beams of the Sun; 
to be let fall down again by the Poiſe of its 
own Weight: This redoubled Motion, affect- 
ing not only char ſmall Portion of Water, 
which ſupplies Fountains. and Rivers; but the 
whole Maſs of Rain, which plentifully reple- 
niſheth both Sea and Land, throughout the 
Univerſe : My preſent Endeavour muſt be, 
to demonſtrate How, and by What farther 
Means, ſo vaſt a Body of That heavy Ele- 
ment can be continually kept in Motion; {till 

Aſcending and Deſcending, by an ever r repeated 
Ren 
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ſmall Particles of an Inviſible Size ; that, by 


in the One Reſpect (without meddling with 


continually ſupport em to the Height to 
which they were Advanced: So that upon 


| 


J; 
of 
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of the Generation of RAIN 


To give the Firſt effectual Stroak for its 
Motion Upwards; the Sun, by the Intromiſſion 
of his Rays, diſſolves the Continuity of the 
Surface of that Water whence it was Extract. 
ed; and pares off what is more ſubtle into 


a Diviſion ſo Extraordinary, he may make 2 
proportionable Increaſe of their Superficies ; to ie 
| hold 'em faſter, and tranſmit em with more L 
Eaſe thro? the vaſt. Tract of Air they are toy 
Aſcend : As Bars of Iron, drawn into ſmall 
Needles, will ſwim upon Water as Chaff; 
and a Milſtone, pulveriz'd and ſcatter'd in chef 
Air, may be toſs'd To and Fro, by every Blaſt h 
of Wind, like a Feather : And the Rea on is, 

becauſe Quantity divided, increaſeth its Super- bl 
ficies in the ſame Proportion; tho' the Sub- 0 
ſtance, or Matter conta in'd therein, remains 4 
{till the ſame, both in Bulk and Weight, ac 
it was before the Diviſion was made; ſo muſt Me 
alſo the Subdiviſions proportionably increaſe WC 


O 


Jo! 
the Other,) to an indefinite Progreſſion. 

But to whatever Number thofe Subdiviſions 
be multiplied ; or be thoſe ſeparated Particles 
extenuated never ſo much; yet ſtiff they re- 
main Heavier than any equal Proportion of 
the Ambient Air ; and, by Conſequence, will 
not ſwim, but ſink in it (as the Sediment 
ſinks to the Bottom of Liguors ;) Unleſs the 
Rays, which made their firſt Separation, be- | 
ing reverberated back from the Surface of the | 
Earth, raiſe em up by their Rebound; and 


} 
: 4 6 1 ; . 1 
* 8 : LY 3 4 


. 
d 4 


Of the Generation of RAIN. 4s 


i Abatement, either of the Force or Motion 
or its noſe Rays, the ſaid Particles myſt ſubſide, 
ifTon nk down again to the Place from whence 
the Aſcended ; Thoſe that precede ſtill ma- 
tract. ¶ the Way Eaſier, for their Followers to 
into take em; and being Liquid, to concorporate 
t, by 'em into a double Proportion Progreſſive- 
ake 1 The firſt Compoſition conſiſting of Two 
s ; tolWicles, conjoin'd; the ſecond of Four, the 


more f of Fight, the fourth of Sixteen, the fifth 
Ire to iriy-two, and fo indefinitely 3 every Con- 


(mall Won haſt nin their Fall, (in Proportion to 


haff; r weight,) into a greater Precipitation. 
Blaſt Whus Rain is Generated of Vapourt, rais d 
n is, he Sun; which become ſpecified into ſe- 


Super- l Sorts, in their Fall, by Five ſucceſſive 
Sub- Wcretions. = | eo 
nains Nhe 1/ conſiſts of the Primogenial Atoms of 
that {WMure, of the ſmalle# Size, and advanc'd 
muſt Aghe greate# Height; which, condens'd by 
reaſe Cold of that Region, and being weaklieſt 
with orted by the Sun's reflected Beams, at ſo 
t a Diftance from the Earth, firſt begin 


ſons all, and give timelieſt notice to the Baro- 
ticles of the Change of Weather; but remain 
re- Inviſible, like the Fall of Dew on a Sum- 
n of Ws Evening. 8 e 
will he 24 Concretion conjoins Two, or more 
nent Whoſe Drops of the firſt Compoſition, into 
the ſo as to overcaſt the Firmament with 
be- Obſcurity ; which is expreſs'd by che / 
f the . with a Glaring Splendor around his- 
and ; and the Moon, by a Ruff about Her 

t to ſecondary Light-; while the Stars can 
pon rely peep thro” it; and Thoſe, only Here 
any; „ 
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nitude. 


_ which deprives us of the Sight of thoſe G 


themſelves into Rain, in full Proportion: 


all its Deſcents, ſerves well enough ; for 
Cold, and thoſe Vapours are benumm'd vi 
Ice, the Scene is chang'd ; For .. 
| theſs Lines laid together making a P 


down headlong from the Sky, rowl themſe 


and There one, of the firf# and ſecond \ 


The 34 condenſeth into a Miſty Obſcu 


Luminaries, tho' there appear no Clouds, 
Guſts of, Wind drive em on Heaps; . 
ſtill grow more Opacoa, till | 

The 4/5, rendring em no longer | 
portable by the Air, diſtills a drixxling ſo 
thick and. Showry Rain, conſiſting of a M 
tude of ſmall Drops; which, alt 

The 5th and laſt Concretion, incorpo | 


» 
6. 
& * 
* 


1 18 
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this Account of the Generation of Rain, 


0 
< 
F 
0 


Summers Seaſon : while the Weather is W. 
and the ſaid Vapours liquid. . 


But in Winter 3 when the Air is chill'd 44 


A 7 


Firſt, Thoſe Dewy Atoms which rem: 
abbr: now beſpangle the Sky: by t 
ſmalleſt Size, and moſt regular Refractio 
the Sun's Rays, with the glittering Bright 
of a white Froft ; Next, Each Two of 
Points conjoyn'd, making a Line, beco 
Floar-Froft, and create a Fogg-like Duski 
by their Irregularity : Thirdly, Each Tu 


many. of them interwoven into one, Piece, 
their fleeting Motion in the Air, (inſtead( 
Mit) become Fleeces of Snow ; and Four 
Theſe growing more ponderous and tumb 


into Bals; which Fif;hly, bringing Froſt al 
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| 

: | 
econd em into a moiſter Region, are cruſted 
5 ben vich Shells of Ice, into Hail. Stones, 
makes the Operation compleat. 
Aouds ig, in Regard the ſame Portion of Mol- 
Ps 3 Wl | (which was Rain while it remain d li- 
neer became Hail by Congelation; and Bath 
„ 'S 0 pally proceeded from Particles of the 
fs Mt Size and raisd to the greateſt Height 
: 4 "= Sun ; and deriv'd their Pedegree from 
hro' an equal Number of Deſcents, by 
1c0 PO mpulſe of their own Weight : It now 
Joy wo ſhew, on the Converſe, How they 
n for ain remounted; by repeated Efforts of 


ays, tothe forefaid Stations; and as it 
regenerated, Each apart, without any 
action or Dependance on the Reſt ; ac- 
ill 1999 their ſundry Sorts and Sizes, and 
Reſpect to their ſeveral Uſes. 
11 TS nary 
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ra&io! << ET. Hon ond | 
vo of Bi Vapours, rais'd by the Sun to ſeveral Heights 
beconil the Air, grow, by their Deſcent, condens'd 
* to Rain, and Hail, of as divers Sorts. 
ä W Ln wk VV | 

a P | OW, ſuppoſe the Air to be purg'd of 
Piece ſuperfluous Vapours, and the Sky ren- 
utead Ol ſerene and clear, by their Evacua- - 
d Four S * | +7 6 bays 7 | 
tumble Fri Effort of the Sun's Rays exhales, 
hemſeſ were by Reſpiration, the moſt ſubtle and 


roll al ute Particles of Moiſture from all humid 


Bodies, 
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7 — Bodies, (as well as Lakes, Rivers, and ' 
| 5308 | burt eſpecially from Vegetables ; which g 
| 41008 diffuſe their Balſamick Odours thro' the WE: 
till the Evening Sun, withdrawing his Be 
lets 'em fall again, almoſt imperceptibly, 
pearly Dew, upon thoſe Plants and Flo 
whence they were Extracted ; or elſe | 
congeal into a white Fro#t, which aſp 
the whole Face of the Earth with a MM” 
Tincture. 7 55 g A's 5 3 * 2 
' The Second Effort of his Rays, finding 
Air begin to be warm, and the whole Fa 
Nature better diſpos'd to be wrought on, 
netrates deeper into the Earth, and draws 
ſpecifick Steams and Flavours out of PM. 
and Herbs of every Kind; which are {til . 
vanc'd, Inviſibly, to a greater Height, 
they begin to ſubſide perceptibly into a 
of Particles of the ſecond: Concretion ; will 
ſubſides upon the Leaves of Trees, and i 
the Straws of Corn, in Meldews and Hony-WiW 
if the Air be calm, and the Wind diſper 
em not: Or elſe in Winter, theſe Ball 
Dew (being now coupl'd into Pairs) bect 
congeal'd into a Hoar-Froft ; which break 
more Uniform Motion of Light into a D n 
, 6g es: a le a 
The Third Effort fetcheth up the Eſſe : 
of Minerals, and ſulphurous Exhalations, 2 
of the Bowels of the Earth, conjoin'd 
Vapours of as different Sorts; which till, 
on a greater Fall, grow into Mit:; or, w 


ol 


* 


" > 


Wal 


{ 


they hang ſuſpended in the Air, bect 
Clouds, being driven into Heaps by the Wi 
while the Weather continues Fair; but up 


VI the Generation of RAIN: 
and & 
nich ot 
the 


er Lift by the Wind, the Weather chang- 
5s Complexion into drixvling Showers , 
d with Rain-bows, while they remain 


Wks or into Sow, or Sleet of a Winterly 
1 Fi. Mpoſition, mix d with Rain; which, by 
_ elſe pervening Froſt, are Cemented toge- 
\ aſp $12zing the Earth with Ice, and loading 
12 * Wrees with Snow intermix d. | 


indind re impregnated with Heat, and jointly 
dle Fac 
ne on, 
Irawst 

of P. 
re ſtill 
eight, 
nto a 
n; V 
and 


, and raiſe thoſe Vapours and Exhala- 
to the higheſt. pitch; and put em be- 
the Reach of the Sun's Power to ſuſtain 


; 


2 themſelves in Meteors of all Sorts, in that 
0 Ball r Region; which, by the Uneaſy crowd-. 
) bed ogether of their Heterogeneous Matter 
break! ivers Situations, condenſe, and fall in 
to a UI ferent Poſtures; and, taking Fire by 


\ till. Ninuance behind it, Undiſpers d. 

5 3 | | | 
* w, as to the different Manner of the 
ne U poſtion of Rain, and Hail; their firſt 


Out up 
make 


e Fourth Effort of the Sun's Rays, or 


the F:/:b, when both the Earth and the 


re to: reinforce this laſt Effort to the 


any longer; they Fall at laſt, with the 
>ft Speed and Precipitation, into Show- 
| Rain, or Storms of Hail, in a full Pro- 
nas to their watry Part; leaving behind 
e more Earthy Exhalations, of a more 
and more ſpirituous Extraction, to 


Agitation, ſhoot into Stars, that vaniſh 
into a Line of Smoak ; which (if it hap- 
dy Day) leaves a dusky Track of Opacous 
in the Air, of three or four Minutes. 


dients are alike Inviſible Atoms, or Par- 
of Water of the ſmalleſt Size ; which. 
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and the leading Particles ſtill opening 


the third, into a Miſt; and at the fourth 


Increafing - their Size, and Precipitation 


higher Region; where they are quickly 
netrated by the piercing Cold, and ſoon 


Of the Generation of RAIN, 


make their fr# Concretion into a thin 
ſture by a ſcarce perceptible Deſcent; as 
as the ſupporting Beams of the Sun (i 
overpower'd by their Weight) begin to y 


t 
0 
ded ] 
Way for the Others to follow and overilih1 
em; condenſe at the ſecond, into a Fo 
0 


ffth, into Drops of Rain of ſeveral Sorts; 


Proportion to the Depth of their Fall; ui 
is found by Obſervation to be conſider 
Greater 1n Summer, than in Winter. | a 
But at their Converfion into Hail, the 
Inviſible Atoms of Moiſture are rais'd | 
: 


6 
* 


Pd into a ar- Froſt; juſt as Ramen 
Steel become glowing hot in an Inſtant 
falling thro' the Flame of a Candle: And u 1 
frozen Particles beginning to Fall, are e 
ſpread upon the reſiſting Air, into Fleece 
Snow ; which {till devolving Downwards, 
rowl'd by the Wind into Balls; and dray 
after em that Froſty Air, into a warmer | 
mate below; are, by degrees, as it were o 
fited into Hail- Stones, of à larger Size; 
wrap'd in a Coat of a more Trapſparent, 
Icy Conſtitution; as Candles, Nod in 1 
Wax, put on a new Invefticure, upon ei 
Immess 1657 > oe MF 

Hence it comes to paſs, that Storms of i 
happen ſo frequently in Summei, when H 
abounds, to raiſe their Vapours to a com 
tent Height; and fo ſeldom in Winter, or 
ſty Weather, for want of Moifture to 
33 M. 
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1 thin em together, as well as of Heat to 
nt; as dan ee ee DTS 
Sun (Hr, becauſe the ſaid Vapours, as ſoon as 
in to Congeal, begin to Fall; and, ſpreading 
pening Fleeces, haſten their Motion, till they 
1d ove@w!l'd into Balls of Sv; and are laſtly 
a Fo d over with Ice, in their Precipitation: 
four e which are Higheſt, and firſt undergo 
Sorts ; Changes, get an Advantage above the 
tation both for Size and Speed, in Proportion 


all; wit 


I; Vie greater Deſcent thro' the warmer Air; 
onſider 


confequently, muſt receive an Accre- 
of the ſmaller Sort, which are Cemented 


ii, then in their Fall: Hence it is, that Hail- 
rais d are rugged and Multi- Angular, and of a 
juick l endent Brightneſs, contracted from as va- 
ſoon ¶ a Reflection of Light, (not {ork and 
amen like Drops of Water CongeaP'd ;) which 
nſtantW&xprefſech their different and manifold. 
Andi Pofrioen. 7 

are ed, whereas the ſame Storm commonly 
Fleec i down Hail. Stones of ſeveral Sorts, and 
wards, ; and the larger and more rugged moſt- 


1 drau 
Armer 
were 0 
5e 
rent, 
in m 
don e 


Il ſooner; and the ſmaller and leſſer Sort, 
wards; as being not able to pierce the 
and force their Deſcent with the ſame 
d: And, when the Storm begins with 
and ends with Rain; it is becauſe the 
; which cauſed that Precipitation in the 
ner and lower Region thereof, brought 
Froſt enough down with it, to cauſe and 
inue a total and perfect Congelation. 
ay, ſo convertible are thoſe Watry Va- 
a con s, that compoſe = and Rain, into 
„ or and Hail; and Theſe are again fo reſol- 
e to e into Rain and Miſts, that all Four are 
m | | ſometimes 


ms of 


hen HF 
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ſometimes let Fall at once, out of the (: 
Cloud, from their ſeveral Heights in. the 
and with ſuch Predominance either of H 
or Cold, which as differently affect em; 
while Snow is ſcatter d on the colder Top 

the Hills, Rain is often pour d r into 
warmer Valleys below. 

Or, on the contrary, after a Frofty : | 
Hoary Miſs has long enſhrowded the Ell "q 
from the Beams of the Sun; and they hi ha i 4 
melted the Upper-fide' of it into Rain; „ 
Showers, which were let fall, have no fool ; 
touch'd the froxen Ground, but have b4 
Congeal'd, and glaz'd it quite over with | 
and loaded the Trees with a: Burden there 
ſcarce ſupportable : Thus Vapours, rais d 
the Beams of the Sun, and let fall by t 
own Weight, are indefinitely diverſified 1 4 
all Sorts of Weather, according to the Om 
nary Courſe of Nature; and perhaps all thu. 
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Changes may happen within the ſhort Spin” 
of eight or ten Days: Let us ſee, how 
One Sort of Weather can be of a h C 
tinuance. 
| 

H 

e 

— — - — ! 
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IN. 


the {: Lo” 
. . er. 
EM ; Wy Fair and Foul Weather interchangeably ſue- 
Tr : Tops ceed Each other ; and as diverſly affect the Sky, 
9 at different Seaſons of the Year. 
he ED U CH is the Diverſity of Hail, and Rain, 
hey hand ſo various is the Weather depending 
Lain; ereon, at all Seaſons ; that it is impoſſible to 
no ſoo fix any Sort of it to whatever Time, or Place; 
ave buch leſs: to continue it in the ſame State, 
with on reaſonable Grounds, for a whole Sum- 
1 ther of Winter together. Yet, ſince it ſometimes 
rais d falls out; and previous Diſpoſitions, in a 
by ti eat meaſure, Occaſion it; and Theſe are 
Hed ift taken from daily Obſervation; L ſhall 
the Of deavour to diaw a Scheme of the Sammer s 
all thh 0427! in 1710, and How it broke; compar'd 
rt Spa ich that Memorable one in 1681, ( Three 


g 7hirry Years ago,) in Both Reſpedts. 


The great Drought in 1710, began ſo early 
3 the i of April, and laſted, without any 
onſiderable Change, till near the middle of 
une; and perſiſted, without a Flood, till the 
eginning of September; the chief Diſpoſition 
r it being a wet and tempeſtuous Marct; 
hich at once disburthen'd the Sky of an ex- 
ſſive Rain, and ſettled the Air in a profound 


Wb»; till towards the Month's End; when a 


ld Norch.-Ieſterly Wind congeal'd choſe feu 
louds, which remain d undiſpers'd, into 
leeces of Snom, with ſome few Showers inter- 
ird; which left a muddy Sky for near a Fort- 
3 | | night 
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quite diſappear'd and vaniſh'd out 1 5 


till near the Entrance of June, that the weigh. 


flection of his Rays; and forced the Returns 


of Hills, and Heights of Ground, that moſi 


of the Goneration of ; IN. 


night within May ; which overcaſt the Heaven; 
daily, from Ten in the Morning till Two in 
the Afternoon; which the increaſing Heat of 
the Air ſtill. rais'd Higher and higher, till it 


This Serenity continued ten or twelve D 5 4 
longer; the Weather-Glaſs keeping ſtedfaſt toll 
its utmoſt Pitch all the while, to ſhew that chef I 2 
Drought of the Weather was then at a ſtand 8K 


of the Vapours and Exhalations overcharged 
the Sky, and became abſolutely — 4 
able: And that the Sun, having attain d to 
the Height and Vigour of his Summer's Solft ice, ö 
was as loath to let em Fall; till the ſuppreſs di 4 
Air began, as it were, to reel and ſtagger Toß 
and Fro, under the Burthen; as plainly ap- ' 
pear'd, by the various and Irregular. Motions 4 
of ſome wandring Clouds; which the Barometer * 
alſo reſented by a correſpondent Riſmg and 
Falling, yet near to an Equality; till thoſe 
Clouds were overgrown, and ſubdued the Re- 


of the Sky as well as of the Quiclſilver, to de. 
cline gradually towards the Falling Side. 
Let they ſtoop'd not ſo low as to part with 
any Drops. of Rain, till after many repeated 
Deſcents; and Then, Here and There, contin-| 
gently; till thoſe Clouds were driven into 
flying Showers by ſudden Guſts of Mind, which 
ſtill attended em; and firſt they hit the =__ 


oppos'd. their Agitation; and thence drove 
down into the Valleys; where the Sun's Refe- 
tion was more broken and leſs able co ſuſtain 
'em, than in the Plains; where his: — 
in is 7 0 


4 


avens o ſtroag and Uniform as to diſpute their Fall; 
20 in hend ſometimes repell d, and reſolv d em again 
Jeat of nto Atoms; and ſo over=haſtily, and in ſuch 
till it rowds, that their Concretions grew fo fa,, 
cht. ind they fell again with ſuch Precipitation; 
e Days hat they brought down with 'em from that 


faſt to Y 020 Region, at Midſummer, 28 ſhar P Blaſts of 
at the winds as uſually blow in March; and as cold 
ſtand; howers of Rain, as fall in September. 


Veight And this Struggle between the Heat of the 


larged ir on the One Part, and the Weight of the 
pport- leude on the Other, continued all June with 
nd to n almoſt equal Succeſs; and the Impulſe of 
olft ice, Ihe Latter was ſo warmly repulsd by the obſti- 
preſs' date Reſiſtance of the Former, while July 
er Tollaſted, that they moſtly featter'd Mifts inſtead 
ly ap- f Showers ; nor did the Rain in AuguFt ſo en- 
otions 
rometer ood, till near the middle of September: And 
g and ter all, the Sky ſettled not into a Serenity ſui- 
thoſe able to the Seaſon of the Tear; but continued, 
je Re- Is it were by Counter-Libration, thoſe Ups 
eturn And Downs of Hot and Cold, with wet and dry 
to de- N Weather, which happen'd in June and firſt 


t withßle One began later, and continued longer; 


peatedihnd ſhut up the Summer's Heats with a ſeaſo- 
ontin- able Rain and a great Tranquillity. 


For the ſaid Droughty Seaſon, being de- 
2rd more opportunely cill May, the Rain, 
Þ hich fell in March and April, had time enough 
ſink deeper into the Ground, than to be 
verhaſtily extracted into Vapours by the Sun: 
Beſides, gentle North - Eat and Heft Winds 
lew alternately all the _ for his Aſſiſtance, 
4 | 2 0 


Wirely prevail over the Drought, as to cauſe a 


Decaſiond em; whereas the Other Memora- - 


Of the Generation of RAIN. 
to ſupport em, till the middle of July; and 
after they had got their ful] load of that O. 
pacous Stuff; which, by obſcuring the Luſtre 
of his Beams and weakning their Fervour, re- 
duc'd the Air to a cooler Temper ; thoſe Winds 
alſo began to vary, and ſhift more Sowtherly, 
to let 1 Fall by degrees, and condenſe im. 
perceptibly into an Overca# ; which, finding 
the ſubſtrate Air too warm to admit it Univer. 
fally, ever and anon roſe and clear'd up again, 
= Weather remaining Dry for all that Sea- 
Till, at the Beginning of Auguft it ſcatter d p. 
ſome flying Drops, of too large a Size to be o 
diſſolv'd and too heavy to be ſupported ; as ae 
Preliminary Diſpoſition to the enſuing Sbou- In 
ers, which were put off a Fortnight longer; . 
and the Wind, now veering conſtantly about H: 
the Horizon, with the Diurnal Courſe of the 
Sun, thro' all the Points of the Compaſs in 
Four and Twenty Hours; kept the Conſtitution! 
of the Sky ſo Equilibriow, and thoſe Muddy 
Vapours ſo evenly ſpread over it; that, upon ; 
every Repulſe from the Earth, they were My; 
folvy/d into Air in two Hours Space, and quite 
diſappear'd ; without any Evacuation of Rain, 
to carry 'em off; or one Blaſt of ind to. 
chace em away. yd = 
Until thoſe flying Drops gathering together 
into Showers, and Theſe falling in with ſud- 
den Gu#fs of Wind, broke the Overcaſt into Mhi 
Clouds; which reſpectively exonerated the Air, Wi; 
where it was heavieſt loaden in the Firſt Place, In- 
and ſucceflively proceeded to exonerate the Wi 
reſt; ſo that no where was miſs'd: And, in O: 
Concluſion, the Reſiſtance of the Heat below, 
TP MS 5 8 0 | being 


x 
T 


$0 
_ 
LN 


! 
[ 


Obe Generation of RAIN. 
being every where weakned alike by the refri- 


plentiful Rain to deſcend Univer/ally, till the 
ky was clear'd, and the Ground ſatisfied. 


ner from the Former; and Both were ſo long 
FTontinued, after as diverſe a Manner; a 
neir more and leſs ſeaſonable Commencements 


in April, a Month too ſoon, and holding 
Manch no longer than June, contraſted a 
Thange into Foul Weather with the Sun, up- 
n harder Terms, when he was in full Power 
to bello reſiſt it; than the Latter (which was de- 


ng Beams eaſily ſtoop'd to lay down their 


by Fs, 


nger ;Burchen: So that the Quarrel which was 


about acted at the Firſt Change, and reviv'd at eve- 
of the / Turn, in the One Caſe ; was either whol-- 
aſs in Jy wav'd, or readily appeas'd in the Ober. 
tution Hence it is Remarkable: 1/#, That, in both 
luddyMnſtances, the Serenity began and ended with 
upon dusky Sky, for ten or fifteen Days together; 


ith an Interval of ſettled Weather for five or 
:x Weeks ; the precedent Dusk alike beginning, 
and the ſubſequent ending with Rain, which 
Occaſioned the Change. 14 5 
24ly, That thoſe Clouds roſe every Day till 


gether Noon; and fel in the Evening, while the Fair 
1 ſud- Weather was coming on; being advanced by 
into Ihe Morning-Sun, and let fall by his Weſterly De- 
e Air, Miination; while the Air was cool, and the Earth 
Place, noiſt to receive em: But, on the contrary, 
e, the hen the Serenity went off, the ſaid Cloudy 
— in vercaſt ſtill deſcended from the Air's upper 
DClOW, | 


E 3 Region, 


gerating Showers, fair Way was made for a 


So differemly broke this Surfeit of Dry Wea- 


Is juſtly Occaſion'd it: The Former beginning 


Ferr'd till May) did in AugaF? ; when his. droop- 
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as, on the contrary, That which deſcended, the 
till it was repuls d. 


ally clear'd off, by a Reſolution into its wi | 


cretion and Diſſolution, recounted in this Se. 


5 8 EC Ti 


Region, till che Sun's Noon Fu High enabled 
him to repel it, whence i it came. 

34h, That the Riſing Overcaſ, the higher i it 
was advanc'd the thinner it became, and more EL 
tranſparent ; till it quite diſappeat'd: Where- g 


lower ir ſunk and the nearer it approach'd to 
the Ground, grew more denſe and Opacen 


Laftly, That how gant wed groſs ſoever 
this Jeſcending Overcaſt became, yet it was uſu⸗ J 


mogenial Particles, in four Hours Space; that 4 | 
is, between twelve 4 Clock and four in the Afi 
ternoon ; having the remaining 1enty Hours al 
low'd it to Compound again, before it was re. 
folv'd a ſecond time by the Sun, when return" dl * 
to the ſame Meridian: Till at laſt it was dif. 
folv'd into Mifts, a and Rain; | Woo che | HD 2 
en ceas d.“. 5 = 
A. 


S0 
16 
| 


Thus Rain, in both Inſtances, OY Gene. | 
mated” of V apours rais'd by the Sun; which 
paſs d and repaſs'd'thro' all its Degrees of Con- 


Gion, by the ſuperadded Tendence of its own 
Weight, within the ſhort Space of four anl 
twenty Hours: The Weather continuing Fair, 
while they were ſupported by his Rays, inf 
Summer: Now it occurs to enquire, How ſuch! 
Weather can be' ſettled in Winter, White hi; 
warmer Beams are withdrawn to x Foreigi 
Clinrate, ; 


ſoc 
he 
be 


r.. 
" itt, 
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bin , Ami: 


How the Weather becomes ſettled in Winter; and 
| changeth differently from what; it did in Summer. 


ner it 
more 
here- 
l, 'the 1 
1'd to 
acom, * i 
1 


», 


"Y 
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ROM what has been ſaid already of the 
Change of the Weather in Summer, it 
vever Plainly appears; that it is Then beſt ſettled 
; uſu. (when the Heat of the Sun is predominant) 
s pri. his Support of thoſe Vapouts and Exhala- 
that ions in the Air ; which otherwiſe would dif- 
e 4. ompoſe it: Non on the contrary, the like 
„ a1. Perenity is beſt prefer wd, when thoſe Vapours 
25 re. Jand ill Humours are let f to the Ground, 
urn'd and ſuppreſs d by a hard Fot; to breed no Di- 
is dil. ſturbance, till his warmer Beams lets em looſe 
d the gain into ſome New Commotion. 63 eee 


4 { * 1 . * \ » L — = 
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For, to reſettle a Mimer's Serenity; after the 
ene Autumnal Rains are Fallin, not more is requi- 
red; than thac their Moiſture, after it is ſink 

deep into the Ground, lie Congeal'd There, 
hile he | declines to his Wiater-Quurters, to 
give the Air ho Diſquiet; till his reaſtending 
Beams begin to rouze em up again, towards 
the Spring, into Foggs and Mis; which the 
ſooner it happens, the Change of the Wea- 
eher grows more Tempe tuo; and the Rain, 
being groſſer, falls with greater Precipation ; 

Or elſe, if the Seaſon be farther advanc'd, the 

Trott commonly breaks into Fair Weather; the 
ſame Heat which raiſeth thoſe Mit, being 
enabled at once to diſſolve, and ſupport em. 


14 Our 


C 14 


— ES 


till the twentieth Day of March) froze it ſellß 
diut of the Ground, without Rain; the morell 


the Air being then groſſer and heayier, chan 
the Sun was able to ſuſtain, 4 


by Foul; and cannot be long continued, in 


of 4 Generation if: RAIN. 


Our laſt Great Froſt, and its ſudden Thaw, wal ou 
a Memorable Inſtance of the Former Sort , t. 
which continued, with ſome Intermiffions, | 
from the Beginnipg of November, till the End in 
of January; and, after it had enſhrawded the N 
Earth from the Rays of the Sun, for eight or eve 
ten Days, with a thick Hoar-Frofty Sky, broke 


ſo on a ſudden ; that the Thames was paſſable red 
for Coaches, from Weſtminfter to Lambeth, in * the 


the Morning, and for Barges back again be. 
fore Night; the Sun's Rays having warm end 
the Backſide of that AMP all thoſe Days (which | th 
was congeal d before, and floated thro the Mi.; 
nuteneſs of its Particles, ) then (being made var 
liquid) concorporated into ſeveral Concre. Med. 
tions, and ſunk down apace, till it had melt 
all the Reſt. 

Another Froft, en ten W belace This 
(which continued from the fourth of Fea 


= 


enlivened Beams of the Sun, at /o far advanced 
a Seaſon, ſtill carrying off the Foggy Vapours 
and Frofty Exhalations, as ſoon as they were 
rais d; and leaving an Interval of a happy 
ſeeding ( which was ſucceeded by an early 
Harveſt, ) before any April-Showers fell to in- 
terrupt it; quite contrary to the Other, which 
broke in the Depth of Winter, with a haſty Rain 


Thus Raby Weather is of Courſe ſucceeded 


nr, without an Exceſs of Heat, to ſupport 
thoſe Vapours and Exhalations which float 


upon 
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wall our Air; nor in Winter, but by as intenſe 
ort , to ſuppreſs em: But in the Spring and 
ions, when the Equinoctial- Sun ſtands Neu- 
End in Reference to thoſe diſagreeing Qua- 
| the; Nit and Dry Weather change alternate- 


it or every Turn of the Wind, without any 


roke ect of Settlement; till eicher 24ay gives 
able redominance to the Former, or Novem- 


„ in the Latter; and ſeldom without violent 
be. , and raging Tempeſts; which, being 
m dend Meteors, conſiſting of Vind as well as 
nch chey properly belong to the following 
Mi. ; where Both are jointly diſcuſs'd, and 
ade various Phenomena are diſclos'd and Ex- 
ore. Nee. WEST 
elted 
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ee Rain 7 n Poa; 
already treated) and Wind ( 1 

I now undertake), be comp 
7215 Two different Elements ; yet < 
ſympathize ſo much in their 2 
tions, that what 1 have ſaid of the Gen: WD 
of the One, muſt in part be repeated, an bei 
ply'd to the Production of the Other; toll Th 
Water is rais 'd vertically, in the Former be. ) 
Air, in the Latter; and Both entirely, bj gp" 
Rays of the Sun; - notwithſtanding, as 1145 
Manner of their Deſcent, they differ no eas 
in regard the Air which they paſs chro', WW. « 
ot tranſmit 'em alike ; So that my pi: 
Endeavour muſt be mainly employ'd, to Iri 
pare em together all along my Diſcourſe: we 
ſhew at every Step, their Accord in the On by 
ſpect, and their Difference i in the Other. Qi 
+ 4 I. we Pa 
Firſt, Concerning their joint Accord [ade 
the firſt Active Stroke that the Sun gave in the 


Generation of Rain, was to extract Vapour, 


1 the Production of WIND: 


ter, by A Diſſolution of its Continuity 
al Particles ; that by the Increaſe! of their 
cies, he might” held it faſter; and raiſe 


with the groffeſt Air, which grov 

raps Surface of the Earth; toe make 10 
by their Compbſſtion; and: withal to 
WF to 2 greater! Height, Spherically:; {till 


TD 


it as much above, as the \Refle#on of 
ays either Increaſeth or Diminiſheth ; and 
is alſo ' renew'd b - by A daily Rep etition ; 
laſt they's ow too u, to altatn: ſo 

a Load of, Exhalations any longer; 
then begin te. Eon again, towards the 


83882 — 
2 


Pra, E ouellin ihe Art Aenne of 
N eſcent, the Water, whereof: Rain con- 
Ns a much denſer and heavier Ele- 


a diſtinòt Hole; to diſtill its Showers per- 
ularly towards the Surface of the Barth; 
eas windy Exhalations , how''grols: and 
ſoever they be, yet ſtill 1 
Natural Context” of that Element, they 
drive the Subject Air entirely) down be- 
em; as the Salt. Flood repels the Freſh, 
their Currents meet; and (the depreſs'd 
{till making a. more obſtinate Reſi ene) 


de, to find an eaſier Paſſage Downwards ; 
the faſter it falls (always — with a 
er Refs Fance) it is ſtill conſtrain d to de- 
icend, 


> the Air wich more Eaſe »: 805% in the 
ion of Wind, he mingleth bis — 4 


* jg it more and more below; and Con- 


de of the Earth, depreſs by re | 


„than Air, (the Medium thro which it is 
fs,) every Drop thereof muſt pierce it 


Part of it which is the Uppermo## muſt 


59 


bo _ 


laſt Horizontal. 


Stream of Exhalations purſuing the ſame 


* 
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ſcend, by a greater Declivity from the Pen 
cular; till its Courſe arrives at laſt to a 
and becomes Progreſſive ever after; the 


and puſbing forward all the while, till 
common Stock be quite exhauſted ; Thu 
Wind is produc'd, by a reciprocal Motion © 
halations; firſt Aſcending perpendicularly, 
then Deſcending again ſtill more and moi 


liquely by degrees, till its Courſe becom . 


pF, 4 


And foraſmuch as the Wind, accordi 1 
the vulgar Acceptation of the Word, is irg 
ned, A Flux of the Air, which is the Subj on 
its Motion; in Reference thereto, it is ti Pre/ 
Conſider'd, Fir, that Air is a Heavy iſ” 
ment; as appears by the Baroſcope, which h it 


the pure i Sort Equilibrious to ſever and i; 


Inches of Quickſilver; or ſo many Foot of 1M th 


and, conſequently, the moſt natural Me 
of the Wind, in Compliance with the Te 
of its ſaid Subject, muſt be Perpendicular, 
wards the Center of the Earth. | 
Secondly, the Wind being rais'd Spherical, 
the Sun, with due Reſpect to our Globe 
perficies, muſt Fall dire&ly towards its Cet 


6 
1 
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And being alſo puff d up by the Compoſiti it's 
his Rays, muſt return back as dire#ly wund 
it came (as Air returns in a Cupping-glaſs Det 
the Flame is Extinguiſh'd,) as ſoon as they Tir 
withdrawn: Beſide, the Reflection of his Be 
being ſtrongeſt near the Surface of the Gro 
which they fall upon; the windy Matter 4 
1 


make the ſharpeſ# return Thitherward*. He F 
7 N 35 ; 77 mg 


D/ the Production of WIND. 


s the ſharpe#t Showers. 


he dly, To decline the Courſe of the Wind 
ne ); as the Rain, that falls indifferently 
till Places, alike ſlides down on all fides into 


Sic Banks ; ſo is this Flux of Air by the 
of the Valleys, which it chanceth to 


oa ; | o 
om ; the One Element, being as naturally 


ea co follow the Conduct of its own 
, as the Other; And Wind grows, by its 
Deſcent, as it were into Floods, ſtill 
xrger and ſtronger Stream. 
on Plains and Champion Ground, where 
preſſions are found to ſway its Courſe; as 
eavier and denſer Air (being Uypermoſt) 


2 

ich In its Way thro' That which is Lower and 

; lo the Heavier Side of any Part muſt 
the Lighter ſide-ways after it; or the 


r S:de of the ſubſtrate Air muſt incline it 


Mo Ut 
Te down that Way; while Exhalations 
lar r it unequalliy Ponderous, by their Com- 


; or the Vapours, which attend it, de- 


ical e its Indifferency by Protriſion: But, both 
be per and Lower Air being withal Elaſticł, 
Cell lotion of the One is broken diſorderly in- 
offti s by the Repugnance of the Other, with- 
whWW8nd or Meaſure ; while, for want of any 
Determination, the Wind runs around, at 
the) Times, in vain to find one, till it be 
Bei | | 


ly, the Sun, which firſt ſtirs i this Tu- 
in the Air, by Rarifying it be 


Eaſt 


pen pe /t Deſcents create the brickeft Winds ; as 


alleys, ſo does Wind into the ſame De- 
ons; and as Rivers of Water are directed 


low, and 
»/ing it above; draws it after him from 


"+ 

7 * 
* 
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62 Of the Productioam of MIND 
Eat to Veit, by leaving it ſtill Rari ed it 
Preſence, for the Mare denſe to follow hi h/ 
its Preponderation: All which ſaid Point fer 
cur to be diſcuſsd and explain d, in th 
Order that they are Propos'd. - A e 


1 * * 


| EF 47 k4 0 


8E OC T. II. 


How Wind 3s produc'd. of Air, by the ie 7 
| and Mixture of the Rays of the Sun eat 
How it i directed by tbe Situation of the WF i; 
on which it falls, | Ie. e 


8 IN CE Wind Eſſentially conſiſts of 2 1d 
of Air; and all Motion is conceiv'd te or 
ceed from Re## ; I am to ſuppoſe the Mit, 
be ſettled in a profound Calm, before it * St 
to Move; and ſhew how the Rays of there 
firſt diſturb its Quiet; partly by the Li inte 
of their Compoſition, expanding and , cal: 
ing it, as it were, towards/a Vacuity ; M, 
partly by the Activity of their Reflection, aloft 
ing up the Groſſer Part of it in the Ma the 
while their Light and Heat increaſe; an the 
ting it nk down again into that Vacuity, ly fi 
they are withdrawn in the Afternoon; ns; 
ſufficeth to anſwer the Wind's aforeſaid {Wand 
nition. 2 7 | 5 1 Cy 7 
ein, 
Thus the Air is rais'd by the Mixture With 
Activity of his Beams upon the firſt Approi ov: 
and fails again Perpendicularly, as ſooi are 
they are withdrawn, by the Innate Pro capa 
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f the Produiton of WIND" 


ed its owns magbr; but withal being ex- 
bi Liquid, is as exfily inclined to follow 
in fferent Direct ion of the Ground s Declivity, 
he ver it lights: Hence it comes to- paſs, 


e Morning and Evening's Air, conſtant- 
nds the Riſing and Setting Sun, with gen⸗ 
2 upon the plaineſt Flatts of Ground, 

nidſt the greateſt Calms; ; breathing eve- 
tre, and every Way at onte ; and al- 
as Imperceptibly as the Riſe or Fall of 
and ſcarce: to be diſcern d, but by the 
g To and Eso of the Flame of 2 Candle; 
Peathercock-like,- wou d reprefenc the Va- 
df its Motion. 


by, 


un 
be | 


d, the deſcending Blafts grow' ſenfibly 
nd ; ; (and if its Declivity be increaſed in 
or Compass 3 the Mind makes more haſte 
1 lit, and ſpreads it ſelf into a larger and 

Stream, towards the Falling Side; as 
are wont to ſwell, and ſubſide towards 


ff 2 
: In 


h 
Lig 
d calm, and 4 em Undiſpers d. 


d, when they _—_ their xtaRiod 
aloft i thei: Hills w ſurrounds _ 


Moi their Celerity is increas'd, in 5 

an their Deſcent ; and they ſlide dov 

y, iy from all Sides, into the deepe; << 
ns; where, like Torrents fed with mar 


and thoſe alſo ſwoll'n with ſudden Sho 
ey ruſh headlong down the Vulleys, into 
zins below; and as it were Overflou- 
vith Inundat ions of Windy Matter; , like 
over- grown with Rain, hem their 
are broken down, and their Channels 
capable to contain n longer. 1 : 

ue 


„ upon a+ conliderable Advantage 'of 


into the lowe# Situarions, while the 
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But if it chance, that the Vapours and 


halations, whereof the Vind is compoſed 
mount the Tops of thoſe Hills, whence 


derive its Origin; They rende voux the 
while, with a great deal of Indifferency 
they be broken by their own Weight, upoi 
Summits thereof, into ſeveral Parties ; ani 
ſcend as divers Ways at once; into Strean 
as different Determinations, according to 
Conduct of the many Valleys, they fall i 


whether down into the Plains underneati 
they be carried farther off into Foreign C{ 


tries: As from the Tops of the Carpathian} 
in Hungary ; where the moſt Eminent of 
having ſcarce a Breathing Air upon it, gi 
Beginning. to the manifold Streams that 


ther, in the Valleys underneath, into Flo 


Air, that become moſt violent and It 
tuous. ET | 


the ſaid Maſs of Condenſed Air ſome 
ſplits itſelf into the Two contrary Winds ( 
which blow from each Side at once, to 

the Oppoſite Points; as the Eat and Weſt II 
frequently do from that Ridge of Hills, wi 
ſeparates Lancaſhire from Yorkſhire ; by the 
pulſe of the condenſed Body of Air, that 
Chargeth it ſelf Both Ways, till ſome Co 

motion of the Air repel it; the like being 
by ſome Hills and Winds in France, and 0 
Fines... | 


Or, if the Form of thoſe Hills be Pyrl 


dical, their Tops being P:qu'd and their“ 
ſmooth ; the Bodies of Wind which ſurm 
'em, being pierced, deſcend every way 4 


ou 
Or, if the Tops of the ſurmounted Hi " 


Ridged; or many of them continued in MCari 


1 in 
ee 


1D. Of the Production of VL ND. 
ani ich ſo much Indiferency, that the Diurna] Mo- 


oſed 


ace fore em, ſufficeth to draw en correſpon- 


the | | eſt; Mor: 
en ven ing, that He lets elm fall; as is reported 
up Mount 75/0, that ovet-tops the Alps : And 
an rhaps che Vind, being drawn ſo far as Ont 


If around it, may compel the Air on the 
kck-ſide of it, to blow the contrary Way 
dng the Other balf, to perfect the Revo- 
Hon. 2 N „„ | 

But it happens much Otherwiſe, when 4 
dnderous Maſs of condenſed Air is let fal 
the Sun from the Top of a High Moun- 


Teal 
to 
all i 
neati 
n Cl 
ian 
of 


„gil in, without any ſuch Predetermination; as is 
tha ne frequently, from the Top of Parlocł near 


lool nca ſter; where the Wind tumbles down into 
1 I97e/dale with ſuch Precipitation, that, by its 
Wounds from the Bottom of that Valley, it 

Iii ounts the Veſterly Heights of Ground ; and 
in ( carried aloft to near the ſame Height, till it 
meu l into the Sea ſome Miles off; while the 
ds eHeriy Gales have blown underneath it, for 
me Tims. le contrary Way; as appear d by, 

e Clouds, riding Both Ways at Once, _ 
Thus out of a profound Calin is drawn 1 
eathing Air, by the Beams of the Sun mix- 
g with it ; which, being enliven'd by their 


ag viry, firſt aſcends; and, after They are 
dd chdrawn, is Je fall again by its Flux down- 


zrds ; Which gives it the Nr and Notion 
Wind : And the Refle#ion of his Beams, be- 


ir hs / X 
rm lower Part of it Lighter, to incline it co, 

37 F 8 4 LE ge 4 a; Ba 
Ty | 8 foot 


on of the Sun, rarifying the Air ſucceſſirely 


ntly from Eat to Weſt; from Mornizg till 
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room for its Reception: Now being thus di 
poſed „and exquiſitely Liquid, it muſt as eaſiſ 
follow the leaſt Declivity, Where it Falls; ati 
the Higher it is mounted, ſtill with greate 
Precipitation; and. the farther the Valleys ag 
extended, either in. Peptbh, or Breadth, ft. 
grow into greater Flogds, and Flow more fmpet 
ouſly, according to their Direction; as appeal 
by.thoſe In#ances I have produced for th 
purpoſe : Hence it is to be Concluded, tha 
Wind is nothing elſe but ſuch a Flux of Air, 
| kave deſcribed. 7, 3 5... ..-.M 
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dien mi o 1103 4 gona wing 
Let, notwithſtanding this Eacterly Determi- 
ion of the Vind; the Sun, to leave it free 
derty of Blowing from any other Quarter of 
Heavens, in this our Tamperate Zone, (where 
Rays are weaker, and his Courſe of 2 
aller Compaſs than in the Torrid) and alſo 
un irect it: Motion more effectually, from eve- 
lux N cint of the Compaſs] on: Occaſion ; pers 
es it eicher /t, To follow the unequal Poiſe 


Of the Production. of N 

hind Him : Juſt as after the enkindled Hax 
5 expell d che Air out of the Cupping-glaſs, it 
turns immediately, to repleniſh it again, af- 


t, by his Diurna! Motion; the Wind muſt 
eds follow him Tit her ward, to ſatisſie its a- 
| e-niention d: Definition. «A NY 7 6 * # ; 


== „ 
1115 . : C's 


24ly; To fall into the ſuhiftrate Air, where 
s weakesh, and leaſt able to ſupport It. 


Hain 
, Concerning tlie Fyrer Part: To 
e tlie the Motion of» the Wind both Force 
Poi; at the ſame: Pim; the Sun, from 
Riſingi ko his Setting; oeaſeth not to fill the 
watt: Exbalationd an Hapours; which; con- 
ing of Kurth and Mater, tho divided into 
ſmalleft Paitioles, {till preponderate the Am- 
un Air, and preſs it downwards ;' as neither 
wing Ligbter, nor filling ia greater Spave by 
ir Separation: Again, That windy Matter 
g diverſly extracted, both for Quamity and 
„ F 2 Quality, 


r the Flame is extinguiſſid: And withal, 
rified Space after him Tranfverſly, into the 
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its wn Weight towards che Heavier Side: 
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wards all the Points of the Horizon; and! 


— — — —— a 5 — 
—— = — : — — . 
Du nt — — — 228 CAS a. 
— = — — - 3 — = - 
— 5 ns . - — 2 — 
. — | Bn 
' 


do in Other Places. 5; 


| falling” faſter, on the Converſe, haſten t 


Poiſe of its own, Weight; and irs Flux is 4 


Side, if gently Mov'd ; yet it grows: harger | 


"> OP — — — 


Of the Production of WIND. 
Quality, Here and There, out of wet and 
Places; muſt as differently affect the Incumbei 
Air, to move Tranſverſly ; and purſugne the 
to, give the Wind as wvariom a Propenfion t 


leſs effectually Here, on Champion Ground 
than the Declivity of Hill. and Valleys actua 


. And, whereas Exbalations are fo finely ina 
mix'd with Air, as to give the Wind an Interi 
Tendence by their Compuſit ions; and Vapours a 
only annex d to it, to impel it Exteriourly lh 
Protruſion; yet, foraſmuch as their Nati, 
Propenſion, draws em Both downwards, The 
jointly concurr to the Wind's Product ion and Ci 
duct; ſeldom deſcending apart: After the Or 
has Open d the Paſſage, the Other ſtill maki 
more haſte to purſue and overtake it; and m 
tually propagate each Other: The Vi 
by condenſing the Vapourr into larger Dru 
of Rain; which, by growing greater, 2 
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Air into Vind, to ſupply the ſame Space 2 
reſtore the Airs Equilibrium, by their Pre: 
pueanon. 1 

” Thus the Wind's adiſftrency which way 
Blow, 3s effectually determin d by the Uneq 


fed by the Uneven Support of the Air, whi 
ſuſtains it: Now, altho? the Paſive Part, th 
which the Actiut Miu is to force its Way, | 
exquiſitely Thin and Haid; and more ſlippe 
than Ice, to let it ſſide down over: It; and 
eaſily ſtoops to its Preſſure, on the declini! 


Compreflion; and Ob#inate, if it bo urg 
VVV | wi 


nd M ch Speed and Force : And the Air (like Mater 
mbei ix'd wich Vine, or Balm and Oyl with other 


quors) is never quiet and at Eaſe, till tlie 
on t eavieſt Part be Loweſt ſeated; and all che 
eſt in their proper Stations, to render the 
und role Body throughout Equilibrium: Hence 
is, that, as Rivers of Water are conſined to 
eir Channels; and their Streams are regulated 
ini d directed by their Banks, hich May to 


Interi ve, whither to Flow, and after what Mau- 
urs 1 ſo, in our preſent Caſe, N at 
dat n I 

id C Secondly, The Flux of the Wind muſt concede 


O the Fawourable Diſpoſition of the ſubſtrate Air, 


akin all choſe Reſpes. © 
d Fir, If the Airy Matter, whereof the Wind 
Mi compoſed, be advanced ſo High, and the 


Dro rau Clouds prove ſo groſs, as to render its 
r, ¶Notion perfectly Level before it reach the Sur 
n re of the Earth; it burries thoſe Clouds 
e Nong with it through the Sky, at near the 
e Height, at a mighty Rate; (Nothing 
at is echt or ſolid oceurring, to obftruct or 


vay rd its Career, ) notwithſtanding the Rack 
meg ay ride underneath perhaps Tranſverſly, or the 
is ite Contrary Way, by Virtue of a like Impulſe 
wi om ſome ober Quarter of the Sky; till all the 
„thſid Winds ſubſide into Calmer Weather: Or, 
zy, Secondly, In caſe the Weigbi of the Wind pre- 


il, to force its Deſcent down to the Ground 

s is uſual) Obliquely ; it rebounds again into the 

ir at near the ſame Angle; and 15 -Reciprocally 

ought. down again, by its Preponderation, 
ough the Ambient Matter; and ſo y and 

1 — Tx Down 
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Marble Table) with progreſſive Subſults, ti 
the Energy of its rf Impulſe be ſpent. 
AJThirdly, If peradventure the Deſcent of th 


Freedom, as to the Upper Part; which, like 


: any | Difference EN et it *cou'd not . paſs foros 
towards any of em n particulur, without /i 


Mearber- cock changeth its Point at every Blu 


of tht Priduffion of IND 


Down, - with kind: of Undulation'; moving for 
ward (like a-fulkblown Bladder caſt upon 


Wind be ſo a de eden Pom 9 he: Perpendicular, As, 

its Approach to the Earch, to cp the Plait 
Gale; yet preſently its Flux becomes diſoſ 
ing fix d, retards its Motion below.; while thy 
Fluidity of the Air aloft, devolves it wich moſ 


Bowl caſt upon a Plain, moves forward wit 
Cycloidical Furls, one wrap'd within another, ti 
its Motion ceaſeth; which, like Waves of th 
Sea driven into ſhallow Water, tumble heat 
long Ove over Another, as if they ſtumbled u 
on a broken Bottom 

Ppurthly, Though the Flux of Wind (all th 
ſaid Impediments being remov'd dut of i 
Way) had free Liberty in other Reſpłcts, 

blow to every Point of the Compaſs, witho 


ping aſide, and making its Returms To and F 
alternately at every Inſtant; the Paſſtve 4 
ſtill making the greateſt Reſiftance to the Addi 
Wind's Motion in a direct Eine, where it is m 
Oppreſs d: And the Wind being alſo in Re 
dineſs, and well prepared to ſſip aſide into ti 
eaſieſt Paſſage, it creeps forward with Ser 
rine Windings, without Intermiſſton: Hence th 


while the ind paſſeth on its Journey, 25 
Sbip under ſail does its Voyage; which buſi 
9.1 5 | +. 4 . tl 
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fo $4427 to keep it as cloſe to its main Courſe 
boy s is poflible,; yer never 
4 tl Lach, Superadd to theſe manifold Defletions 


che Wind the Elaſtick Force. of the Air; and 
oſe eres ms, which have fac flent and conti- 


5 
ka wous All 91 while, are pre ently broken in to 
plan“, and 40 . imerruptid, Blaſts; d 
on cow more noi Hy, and tymylepous at every 


urn ; and ppon any Reſiftance, exert t Gn” 
Noe into bruker Efforts, to heat. down All 

Pition: And after Ore Ruſh is over, hey 
ke the Advantage of the Calm, to recollect 
eir Forces and prepare for Another ; and fo 


wif 4 
h be 
2 g 


like 
Wit 
r, tl 
of: th 
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r arid after the longeſt Intervals, th 
de puny 27905 79 Jence ; 3 and make. 8 and 


58 Eruptions in the Beginning of 

form, when they, are mot reſiſted, than aer 
ie Air is render'd compliant with their Agita- 
on; and ſtill they become more fierce, while 
remains clear and free from Vapour i, nor to 


© f log their Efforts: Yet never attain to the 
2 Fl Exerciſe of their Authorit 19 till the Air 
as in Wind-Guns) be compreſs, alike by can- 


ve 4 
Attn 
is m 
Re 
tO ti 


ary Blaits, on all Sides to ogether. Fog 
Hence the Motion of the 17 10d i8 render'd 
D Various and incon tant, 101 5 to, be traced 


nted more viſibiy to the Eye, as it is audible 


l d the Ear, or gractable to the Hand, by the 
15 oncomitance of a Train of Swoal, chaſed 
* ro” the Air by a gentle, Breeze : By which, 


pier 


; 4. . Fro's, 


dr a Third, * Ts &c. was the Tem- 


Hence ir is FOI b in the OT | 


d delineated, 15 by K { cl f; yet, cis repre- 
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Fro's, Backwards and BE, the dran 


the Life upon the Canopy of Heaven: An che 
altho' they all proceed from the Few Cauſe in' 
which I have alteady Aſſign d; yet their E. i 
forts run ſo variouſly and contingently intermi ei. 
at every Turn; producing ſuch a Diverſity ¶ o, 
odd and irregular Poitures, and Figures of Ii by 
gonſtancy; that no Licenfe of the PainteMiſth 
Pencil, directed hy the wildeſt. Strains of P/; 
tical Fancy, can reach to deſcribe it at Lan N 
» 8 8 = . o 

ä 25 3. pit: 

73 1 75 5 le s ey 
Concerning the Winds which are raiſed , 
Sea; They wander thro' the ſame Wilderei Pur 
of 1n#tability ; its Superficies being Plain, with w 
out any Eminences to give em Fall, or Depre/iilin's 
ons to direct em, like Breezes upon Champia : 
Grounds ; And are. mov'd To and Fre with Wh th 
much Indi ferency, that if they be not repul.'d lis C 
their Entrance into Creeks and Rivers, by ſtron , t 
ger Land Winds ; they conſtantly ſer into ei an 
with the Influx of the Tide, and with its ch. 
flux rerirg back zkwn. - ally 
And if thoſe Sea-WFinds conſiſt of ſtrong:ylipd . 
Blaſts, and be withal Outward bound; The on. 
are as much beholden to the Heights of Noc rate 
or Boldneſs of the Shores, for their Force an ore 
Speed, as if ey had Blown at Land: And fo lou 
their Hrizontal Derirminatibn, they depend N 
Jeſs on the Flux of the Streams and Curtents unit! 
dernerneath, while they keep within th i. 
Founding: ; than Land- ind: do on the Decl. fa 
vity of Hills, which give em Fall; and all 
the Cavity of Valleys, which feceive em ft, 


: | e 
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n ice alike di ver ſiſed, with Reſpect to Both, 
Ant their Sorry and Sizes, as long as they are 
Zauſein'd within the Limits aforeſaid. 
ir E, if thoſe Winds be rais d fo far off at Sea, 
mir eier Coafts nor Currents cap Increaſe 
ſity ofMForce, nor influence their Diret#ion ; the 
f I by the Uniform Refle#io of his Beams 
inte the Ocean, performs Both no leſs Effe- 
f Po; by raiſing an Efluvium of Vapours 
Lan halations into the Air, in as great A- 


nce, while he is. Preſent; and letting it 


pitation at Sea, as any where elſe: And 
fting his Annual, Menſtrual, and Diurnal 


purſe, gives em an endleſs Diverſity, con- 
wich with an abſolute Determination; th; 
er Superficies being plain, and [moutb, to 
1188.2 free and eaſy Nah for reg laſt, 


the rough and rugged Surface of All things 

; Obſtinarely reiÞs ; That makes, them, 
„the moſt canſtant and Uniform of all O- 
o ei and to reach the fartheſt Diſtance ; and 
what Variety, more hereafter, 


cd, The Wind 25 well as Rein, boch at 


onge d Land, depends upon fo many variou 
The -9ntingent Circumſtances, throughout the 


rate Zones ; that as thoſe Showers, ſpoken 
ore, were difpers'd Here and There, by 


1d fe louds, with an indefinite Diverſity of Duan- 
1d no2-a/ity, and Duration: So their conco- 
rs unt Blaſts of ind, were proportionably 
tha e in the ſame Reſpects: But add there- 
Decli farther Conſideration ; viz. That ev 
d onal! Portion of Air, whereof thoſe Blaſts 
em 


ſt, is indefinictly Compreſſible; on the One 
_ Side, 


73 


own again in his Abſence, with as much 


1, their own Ponderation ſtill purſuing 
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ert their, Elaſticłk Effort, Wit 
_ perhaps no. 7wo of em were ever the ſap 


to add For 


now. to, deſteibe Storms and Tempeſts, 1 
equally 'confilt of Borb, either conjoin d ori 


way, of Explication. 7 
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Side, by what - drizes it forward; and o 


Other, by what reſiſts it 5. A Ye Nd my 


Speed and, F o againſt. that Reſtraint, 


al thole Reſpedts, ſince the Creation: 
ce to their Variet7; 5 | 
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I. L. tht has been/hicherta Difcoullif”? 
And the { 2 — 


A Nature, of He, 
Dererminatiohy of its 040 is no more 
Ordinarily Happens, on all Occafions, ilih 
ference to the Poiſe of its own Weight, k 
ir co Tel; and the previous Bf, WY 
ſubſtratz Air, to, admit and dire it, as't 
Subſtance.” of its Motion: And, when 
have all along "Treated the Exhalarjons, w 
of it js compoſed, as Principal ; and J. 
whereof Rain is made, only as Acceſſory :\ 


Fam ro'reſpe& em as ſuch : And, in R- 
Vapours are Viſible, and Exhalations are no 
begin 'with the Former, to explain the 


Now, as thoſe Rainy Vaporrs, When, 
longer n of ee 
99 WE, 4 wnge 07 ere 8 


1 
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55 into Clouds of u gy 3 ; from the 
© cceſs of freſb Mates ;ca this Viſibly: 
were Ay infer, that their concomitant, Exba- 
e Ja do the like, and Embody: themſelves, 


tet their Þv;fible. Manner: And as thoſe 
of Vapours ſometime grow to Owercaß this 
ns; tis "reaforiable' to fubſumb, that 


em; even after Both, by their gniaer Ex- 


ws, that as thoſe Oloudt become viſibly, 
1195-of Rain; Which Fall ſuddeniy, and 


: on ſpent: And rhat Owercaſt ſuits With 
fcon peſts" of a longer Continuance, and larger 
he 2 Bo, by Parity of 'Reaſon; cheſè Exba- 


1 maſt ſupply both Srorms and Teiapeſts,” as 
ary Windy Part Let us ſee how: N 


* 1 perform'd, 7 ever Y yy ne 

2 „„ OY To 0 BER 

wherll , . | 
56, W Sense ehe Produttion : 1 2 
id 7 2 he Va poum and Exhalations provided 
Wy :1 begin, even while they are yet Tavifibhs, 
77 kd rowards the Center of their 'Grawith, 
Jer the Lines of their Accumulation are the 
in R and conſequently make the deepeſt In- 
* into the Air underneath : And the Reſt 


ing Thither from all Sides at once, (as Wa- 
düred into a Tunnel, ſinks into its Spout,) 
nultipiy their Concretions into the great- 
ops, which condenſe at laſt into a _ 


nen „e they are diſcharged headlong into 
the 
Ly till (their Evacuarion exceeding — 


retions) the Alleviated Air ſhuts itſelf up 
again; ; 


in Height, fo! — are enlarged, and 


. Bodies of Exbalati63* become: Co-oxtenſove 
are . out of Sighr: Whence 
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Of the Production of WIND. 
again; while the reit of the Stormy M. 
which remains, tending towards the ſame} 
prepares it ſelf for another Eruption. 

For, the Firſt Effort of the Storm, he 
carried off all its Watry Part that was d 
for it, and every Drop, as it fell, leaving 
Hole ſbur thro which it paſs d; the Wind 
purſued it before, is now put to a Hop ; an 


Air isrendred fancb and ſerene, till the Rem. 


Stuff, which was left w»prepared, tending t 


Center of the precedent Evacuation, and cri 


ing into x Narrower Compaſs, repeats ſucce| 
all the aforeſaid Coneretions, till it be diſ 
ged after the ſame Mamer, purſuant to the 
mer; and ſo a Third Effort ſucceeds the ſec 


and a Fourth the third progteſſively, one fo 


ing another with the like Intervals ; til 
Sky be quite rid of all ſuperfluous and troul 
Matter, to give the Air any farther Diſquii 

And, in caſe the Welkin be diſpos d to lei 


Sen tall, in ſeveral Piines at the ſai 


they breed no new Difturbance in the 


while they follow the Courſe of the Wind 


if they vary from it divers Ways, the Am 
Air becomes tumultuous on their Occurn 
And if their Motions prove Adverſe to one 
ther, their Rencounters grow more vi 
whether ſo directed at their firſt Erupti 
or induced, by their own Weight, to fall 
ſome Emptineſs in the Air below ; where 


Inſult each other /o outrageouſly, as, in 


Congreſs, to rid up Oaks by the Roots; and 
throw CaFtles, by ſhocking the Earth and 
their Foundations : Nay, ſometimes {wall 
up whole Armies, by -/aulting em from 


D/ the Produdtion of WIND. 


y Mal »arters of the Heavens at once, with an 


#;ble Indignation. 
ſets again# the Wind, the Conflict is not 


avis yielding Side; yet becomes more Dread- 
the Addition of Fire- Arms to their Fury, 
ally amidſt the Heats of Summer, while 


82 


Battles fir d their ſmall Sbot upon each 


een the Fronts of thoſe Embedied Clouds, 
t ſo. Eufolded within the Reſt ; but 4. 
Extended, and as it were, drawn out into 
hollow Tube; the Train of Etberial Gun- 
„ incloſed therein, taking Fire at the 
End, preſently diſplodes a Tbunderbolt of 


rupt 

111 refined Matter out of the Lower ;- as 
here Tas a continued Rarefaction and ' Lightning 
in 

and aſſeth out of the Mouth of a Cannon; 
nd richal it is of ſo ſubtle and penetrati ve a 
re, and well fitted to do Execution, eſpe- 


where it finds mo#t Oppoſition ; as ſome- 


en but One fingle Storm, how fierce ſoever 
„ being much abated by the Defendant, 


d if it ſo chan, chat any of che Covities, 


rive it; and much ſwifter than a Ball of 


times 
. 28 bir = = 
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78 O the Production of WIND 
times ro melt the Sword and ſpare the 
bard. 

This Fr ii Diſcharge being over, preſ 
ſucceeds à Second; and this is back'd. v 
Third; Fourth, Fifth, '&C. as long as their 
mon Store of Ammmanirion holds our to mai 
the Fight ; for the prevailing Storm be 
back aw fielding Wind, and ſtill encoun 
the freſh Supplies of fiery Matter, while ich 
up the Rear; They Jointly fill the Air 
oven Valleys of Shot,” till the aſſailant Sron 

pent in the Purſuit; ande the defendant 

- a, reinforced to refit by its Retreat 
Both Sides after all are well content to a 
eſce with a drawn Bartel: Ihe Airs 


—— Dp 

one wes ͤ ! ‚ IE —.— 
— ——— 5 WV —— 
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4 brium, for which my N W 
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1 Thus the ſtrongeſt Storms are ſooneſt Mar 
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if they be not 5 ro His 'b 


their Supplies of ay cer be quite Eu in 
and their mermitting Fits - row ſometimes hic 
Obronleul Diſtempers of the Air, When “ 
ſearter'd-Clonils fpread into Overcaſts alofi S:: 


Mountains, and become a Boundleſs Oc 
Wind und Water ; with but any other Dr 


than to follow the Propenſim their o r as 
towards their bea vie Side d or that whidi ) 
ſabſtrare Air is lenſt ab le 20 ſupport: And; H t 
once way dthat Way, they are catried d PAC 
the ſame” Declivity thro the Air ever 2 po 
1. Eicher according to their: own Brvadtb; r te 
as àt Once to involve hole Nations in 2 T tes 
peſtuous Deluge; 2. Or only in Part, im 


lou 
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the ſpecial In mpulſe of ſome Exterior 4 
at firſt fer t on foot; and that Part 
ding 2 Second; and this 4 nd; the 
mpreſſion is carried on to the Reſt p ro- 
el as long 4s a 1 rain oi; the like Diſps- 
ontinizes nth the Air to receive. and encou- 
eir Motion. : Now, in regard Tempeſts 
mmonly Eotnþ0s'd Mid aud Mater; 
1 80 of. re emed And ftill fome 
'em is predominant above the Reſt: 
ere an 1 Fer of. every Sore, W weiteait; 
the e * Sort, | Whoſe eber Yakredient is is 
Was Fe boryid” Temp eſt, "Which. ſome 
go, raged fo dreadfully in the South of 
4, and . the Sea over ſo much 
a the Weſt,” 2 d threatned London with a 
i g y the 572 way 1 ſome 
D 555 1 was cauſed Fire int e great 
3 And 5 oe aer ward 8 beyond the 
ou Deni It muſt 55 vg been 


$; bald and encouraged. all that Way, by the 
au indy Diſpoſition of the ſup S rintending 
imes hich firſt ſet it on foot in ce, near 
en 4 End, to carry it forward all the While 


Stock Was ſpent, and the Horry was 

over. 

he Second Sit! - which chiefly conſiſts of 
as That 5 ro. pious Storm of Hail (or Rais 

4) Which Pals d ſoon after, on the 29th 


vhid 

1d, , chro? kae and Yorkſhire in 10 

ed pace, from the Iriſh Sea to the German 

er pouring down. Stones all that way of 

adtbr ten Inches | Circumferencę, and ſome 

va en Hebes löng; and of all Sbapes and ; 

t, a imaginable, to the great Wonder and | 
low Aſt o= 


Of the Produflimof WIN® 


Aſtoniſhment of the Beholders : Such was t 
vourable Diſpoſition of the Air all along fi 
Storm, as to continue the Impreſſion of its fir 
pulſe, accordin 4 to the ſame Direction, 
Sea to Sea ; the Motion of the Wind, as it 
from the One Extreme to the Other in ſo | 
Time, being next to a Calm, . 
And as to the watry Vapours where 
Storm conſiſted, they being driven, it 
firſt Concretion, der into Unequal 
by tempeſtuous Blaſts of Wind; And : 
ſuffering a more irregular Compoſition | 
Shock of Thunder; concorporated in thei 
into greater and more unequal Balls of Mi 
as long is they remained Liquid ; but dn 
after em a froſty Air, they became Con 
and after tliat, being precipitated into 1 
ſter Region below, were Cemented togeth 
an ey Conſtitution ; and became Fon 
they grew larger, into. the Oddeſt Shaf! 


5 


d poffibly 


Precipitation. and Chance Cu 

Laſtly, That fupendous Commot jon in th 
. which ſo much damnified Halland that it 
down all the Steeples in Utrecht (that of thi 


; » 


 thedral only excepted,) and reduced the 
the Church to THeap of Rubbiſh; and e 
gerd Amſterdam to the ſame. Fate: As i 
conſiſted of Vapours and Exbalat ions, wil 


Storms of the Two 9775 r Sorts; ſo it 
Hinguiſhid from em by additional Flaſbes 0 
and Smoak ; to expreſs in Thunder and 
ning the utmoſt Fury that Fire and Mater 
exercife upon one another ; and Both ca 
upon all ching elſe, in order 16 che 


7 
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g f Now, to 4% Einguiſi, after ſome manner, a 

s fir rm from a Tempe#, which alike proceed 
lion, Im a Stagnation of Vapours and Exbalations in- 

s it mix d: The Former ſeems at firſt to break 
ſo of the Sky thro? a ſmall Cloud, as it wers 
t of a Botile of a narrom and contracted Ori ice; 
ere t preſently. ſpreads itſelf to à greater Compaſs, 
„at WA diſchargeth its Fury with. /o great Violence 


qual Precipitation, that it. is ſoon over: But the. 
ad 8-7: ſlides thro' the Air with 4 foaping De. 


2n / as one Plain does off another upon the 
Declination; and becomes of a longer Conti- 
ce, and larger Extent': Yet Both are agreed 
follow ſome previous Determination, to dire? 
Cong ir Motion forwards progreflively : Whereas, 
to the contrary, the Spont and Hurrican always 


rethrilin with a Calm, and end in 2 Circumgyration; 
ForiW&ording to the Remarks. commonly made upon. 
bajo ; and which are laid down at large in the 
bly ſuing Seel ion. 1 

n thi 8 2 SOLES, 
at it | 5 8 
renn 


d e F the Production of Whirlwinds, Spouts, 

e ee, neee, ot; 
Aving conſider d the Motion of the Mind, 
as being either conducted by rhe Courſe of 


4 Sun; or byaſsd by the wnequal Poiſe" of its 
74 n Gravity ; or drawn. aſide by the Decli vity 
theil che Surface of the Ground whereon it fals: It 


in: ©0 Enquire, to har Pain of the cor. 


aſs it 
Folio 


In this Caſe it is to be Obſervꝰd, that as ſo 
as the Ri/ing Sun begins to warm the laſt Ex 
ing 's Dew into a Morning s Miſt ; if the Groun 
whence it is rais'd, be throughout of the fan 
wet or dry Conſtitution ; the Air grows by Dn 
grees groſſer and more Opacous, in the. like Pl 
portion, without any other Diſcompolure : N 
if, on the contrary, it be variouſly interſperi 
with Lakes or Boggs, to charge. he Air 
qually with their Efluviums ; it ſeems to becot 
omewhat Uneaſy, fleeting gently To and H 
and advancing $5 her inte 2 cooler Region, | 
gins to break into the ſeveral Conſiſtences 
Vapours and Exhalations - and the more ſu 
and Aqueous Part {till Afcends, and Rarifies in 
the furer Air; while the groſſer and Terr 
Matter ſinks alike in it, being condenſed by 
Refrigeration, | | DP 
And withal, being contracted into à J 
Compaſs, thoſe Exhalations ſeparate into 
int Bodies; as having been diverſly furniſh 
from the adjacent Places; and being Becaln 
turm rbund in vain, to find out ſome ſpeciall 
rect ion; while their devolving Spires, by hal 
ning their Deſcent (Periwinkle-like) draw ex 
| intd a-narrower Compaſs.;; and twiſt-themſel 
at laſt into almoſt. lo many Points: But wit 
they. reach the Bottom, they unfold themſeli 
and read again Pirally; and Thoſe which 
upon Mater, according to their different in 
dences, draw as great a Diverſity of Figures up 
its Superficies, running through all the = 
| | | Section 
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a pu in,: While thoſe which fall upon Land, 
k up Leaves and Sticks, Here and There, 
he Woods ;\and Straws and Stubble in the 
Ids; which they ſcatter and diſperſe again, 


h as irregular a Diverſity of Curvilinear Mo- 
Ev: till the firſt ſupervening Blaſt of Wind 


oun ies off che Scene, and ſpoils their Sport. 


ſau ut if the Calm happens co continue, till 
De M/s be drawn up into Clouds; and theſe 
e a be Evaporated, as to their watry Part, into 


Each of them leaves in the Sky a dusky 
urity of Exhalations, of 4 more inſeparable 
poſitien, behind it; which, being more pon- 
co than the Common Air, ſinks a while, 
pendicularly, down it; till the ſuppreſs'4 Part 
wing more Condens'd below, and making a 
acer Reſiſtance to their Deſcent ; Thoſe En. 


i Exhalations are forced to ſlip aſide Ob- 
s in, to find an eaſier Paſſage Downward : 
err WW which way ſoever they tend, ſtill meeting 


h more Reſiſtance, they defle# their Cour- 
more and more towards the Center of their 


L tions ; where, the Motion being ſlowe#F, 
to r Matter becomes mo fi ponderous, to draw em 
nil bervard till they become Circular: And the 
gal ig Part of each Diviſion, drawing down 
iar it its concomitant Body of Exhalations (Si- 
haßz ,) by the ſame vertiginious Trac, they be- 
„eie ſo many Whirhvinds; which 3 their 
eig at every Turn till they reach the 
i hond: And then being determin d, either by 
el e previous Declination Of the Air, or by the 
chi v of the Earth's Super ficies, whereon they 
t I! ; they move forward with a progreſſive Cir- 
up tion, ever after : juſt as Straus or Leaves 


into a Whirlpool, ä the ſame vertigi- 


. a 


Lg 
8 4 x 
* 


ſture on all Sides at once; They muſt, upo 


Canopy, over the whole Face of Heaven ; 1 


the Sea; till the Tumult ſurceaſing for w 


the Surface of the Sea continues Smooth! 


over, the whole Face of Heaven appt 
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nous Motion, and continue it down the Strey 
progreſſively, till they be quite Diſpers'd. 


Thus a ſmall Dvantity of Moifture, hoĩs- d 
into the Sky and let fall down again, becon 


les 
a Whirlwind; but, being only the Producti * 
of one Mornings Sun, eſpecially at Land and po 
Our cool Climate; it wants both Height to F: tl 
and Weight of Vapours to drive the Air into ah: 


farther Diſorder: But, on the contrary, 
Sea, where the Surface of the Water is thro or 
out Uniform to yield an equal Supply of Mi 


longer Continuance, ſpread more evenly, lik 


be of too large a Compaſs for the ſaid Whiri 
Motion ; and for want of other Determinati 
as an Unſupportable Load, muſt at laſt br 
down 2 Sallyport by main Force; and Tum 
tuouſly ruſhing into it from every fide, m 
croud themſelves into a Spout ; and diſ 
bogue their Stream down a Pillar of Water i 


of a farther Supply, the Top of it (which bei 
ſeem'd to reach the Heavens) is let fall at | 
and Immers'd in the Ocean, Inſet 
Hence it is conſtantly obſerv'd, that, for 
veral Days before the Spout chanceth to | 


Even, to furniſh more Vapours by its ni 
Reflection: Beſides, the Air remains profouni 
Calm, not to drive em into irregular. Heap 
Clouds, and occaſion their untimely Fall: Mai 


.Serene and Clear, not to hinder the Mot 
of che Suns Light or Heat, from raiſing an 
„ GE . th 


LS — 
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Streu ir full Height ; and holding em ſteady through- 
their Expanſion over the whole Firmament, 
ir Burden is render'd throughout alike ſup- 
table, by the Equality of their Diſperſion's 
| every where Inviſible ; till at laſt growing 
Ponderous, and the Sun's Beams too weak toi 
port em, a Breacb is made; and, al crorud- 
thither, they condenſe into a' Cloud ; and: 
nurried into a Spout by their Precipitation; 
88 /:ading Part drawing the whole Maſs of 

ours after it; till the oppre/#'d Air be quite 
:7:4:n'd of its Load; and that vaſt Expan- 
of Vapours, that oppreſs d it, be Exhauſted. 


To deſcribe the whole Appearance, according 
Obſervation ; before the Cloud (which is 
infallible Prognoſtick of the enſuing Storm) 
viſible, is diſcern'd a dusky Obſcurity in the 
of a thin Rain, haſting from all ſides towards 
center where it is to fix ; and the Sea's ſu- 
cies becomes plain underneath through the 
eſſure of the Air, which deſigns the Compaſs 
erein it muſt Fall; which ſoon grows rough. 
ain, with the Diſturbance that attends it; 
d contracting the ſame whirling Maotion, con- 
nſeth the — Drops of the Storm, 
hich before were thin ſcatter d by their Gy- 
ion) into a thick ſort of Rain, which ſeems 
aſcend out of the Waves : As a Fogg which 
Is on a Summer's Evening, condenſing firſt 
ow, ſeems to riſe again, though the Vapours 
ich augment it, really deſcend all the while 1 
id the faid Cloud, ſtooping from above till 
Per, meets the Other which ſeems to riſe; and 
ey both concorporate at laſt into a Pillar of 
nd, and a Stream of Water intermixt; which 
1 * ſpreads 
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ſpreads: irfelf more and more upon the Surfy 

of the Ocean, Spirally; as long as their comm 
Stock of Vapours and Exbalat ions can hold 0 
to maintain it. „ 

Such Defluxions or Cataracts of Water fro 
the Sky, are commonly call'd Spouts, fro 
their Watry Compoſition, and Perpendicul, 
for their directer Tendence towards the Cen 
of the Earth; while others, which are of 
more Airy conſtitution, are as properly nam 
Hurricans, from the regular Diſorder 20 f 
Fury of their Motion; as conſiſting moſt 
(if at Land) of bot and dry Exhalations, ai 
ſulpbureous Steams of Minerals; and are ſo inf 
pregnated with the Beams of the Sun, as to H 

ment and take Fire upon every ſmall Agitation 
Or, if they be raiſed at Sea, the brackiſh J 
pour, that are exhaled from it, ſoon become 
ſultry Air; which, alike intermixt with 

Rays, become a combuſt Matter ; and at eve 
Turn, ſend forth Lightning; which, bein 
involv'd in the ſurrounding Clouds, upon eve 
Eruption, make Claps of Thunder ; which : 
diſcharg'd, in Peals, one upon the back of ant 
ther, after a Furious and dreadful Manner. 


To ealculate in ſome Meaſure, the unco 
ceivable Fury of this raging Meteor, from ti 
Maſs of the Matter whereof it conſiſts, a 
the Height whence it deſcends: The Form 
probably extends to 4 hundred Leagues in con 
paſs, and to a Depth proportianable ; which, hl 
ving made a Breach through the ſuſtaining 4 
crowds it ſelf into that ſmall Cloud call 
Dx. Eye, by haſtning thither on all ſides at one 
and condenſed into an unſupportable 1.03 


Ford 
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urſiWcc1b it Way through that narrow Paſlage 
mmi bn ward, for a Thouſand. or Fifteen Hundred 
11d o thoms; as from the Top of the Teneriff down 
to the Sea; accelerating its /peedallthe while, 
r fro rhaps to equalize that of a Flaſh of Gunpow- 
fro out of the Mouth of 2 Cannon, and be able 
lic do the ſame Execution. 

Cen And deſcending all the while through a Me- 
of impregnated, at fo ſultry. 4 Seaſon, with 
nano Matter, drives it on Heaps, and in- 
r ve, it within its /p;ral Folds ; till, either 
moſli pred by ſo. cloſe a Confinement, or over- 


„ ue by too much Agitation, it takes Fire, 


ſo id diſchargeth it ſelf in Thunder and Light- 


o g, into Clouds of Smoak : And, after it reach- 


ation either Land or Water to abſiruct its Courſe, 


i lminates at laſt, to break down all Oppoſi- 


omen; either by main Force, if it be erected 
th Stone, or dug out of 2varries ; or elſe diſſolves 
e vel 4 ] 2 moſt ſoli and compact of Metals p by the 
beinffſ«7c5e/* of its Parts, and by MAenſtruums pro- 
evelÞrtion'd to their /pecifick Natures ; according 
ch: the different Qualities of the Minerals whence 
fan ey are extracted. | 


er. And, to continue the Storm, left the Force of 


coli ; its unfolding Spires, by encompaſſing 

n tore Air, ſtill cakes in neu Matter; which 

6 rves for Fuel to increaſe the Hame, as long as 

müde Ethereal Exhalations hold out to purſue its 

con&ourle, and furniſh it with Freſu Recruits; and 

„ e Tumult ceaſetb not, till the Air's Magazine 
ain d of ſuch ſulpburous Matter, for a con- 

call derable Compaſs, 1 Cm 

once 1 : 

OA 

ord 


dis fier * Meteor ſhould abate by a greater EKx- 


Ga Con. 
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i 


Concluſion. 


FHs the Spour and Hurrican are rai 
JÄvallike, by the lat and ffrongeſt Effort. 
the Sun's Rays; the Former conſiſting chic 
of cold and moiſt Vapours ; and the Latter | 
bot and dry Exbalations: and at Land they ui 
commonly extracted according to their fl 
rent Conſtitutions ; the One, out of dry and ii 
fart Places, where Sulphur moſt abounds ; au 
the Other out of Boggs and Ferns, where M 
ſture is predominant : And at Sea, where 8. 
and briny Vapours are exhaled, in the great 
Meaſure, and for the largeſt Extent ; the A 
remaining Calm all the while, to receive e 
Evenly ; and Undiſturbd, not to drive em in 
Heaps; the Sky being throughout Serene au 
Clear, to leave the Sun the free Exerciſe oF of 
his Heat and Luffre ; and withal to Advan 
and Support em at the higheF Pitch, over th 
whole Expanſion of the Firmament, as far! 
it is Viſible ; and this both according to R- 
ſon and Obſervation. F 
Hence it comes to paſs, that off the Coa#! 
Guinea, at feur Degrees North Latitude, when 
there is almoſt a perpetual Calm, Spouts mol 
abound ; efpecially in Auguſt, when the Su 
is vertical, and his Rays perpendicular, to dra 
up à greater Quantity of Water, and ſupport | 
tonger at its greateſt Height: Again, at thi 
Caribees, where - Iſlands: lye thick in the Sea t 
furniſh an abundance of Exbalations, as wel 
as Vapours; after the Trade-wind is leſſen( 
gradually into a Calm, the Sun raiſeth thi 


frerati 
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Hurricans, conſiſting alike of Air and 
; and, altho' they fall not Periodically, 


tain Seaſons ; yet always, when the Calms 
yore frequent than ordinary; and thoſe 


rai g/, that uſually rage on the Coaſt of Coro- 
and the Southerly Iſtes in the Sea of China, 
hieinſtantly fall at the End of the Weſterly 
ter n., that they are commonly call'd The 


—_ of the Monſoons; fo that every where 
iS: indiſpenſably attends en. 
it is to be farther noted, that thoſe three 
s, tho' moſt obnoxious to Spouts and 
ans, yet they are ſeldom found in their 
et; as in the Gulph of Arabia, where the . 


eat os intermit not, tho' it be continued to 
f Coromonde! ; nor amongſt the Antilla's, 
ei there is commonly a Soutbwe# Wind, 
in chey lye next adjoining to the Caribee 
au; nor upon the Equator on the aforeſaid 
ſc f Guinea, where there blows a ſtrong 
van! Wind almoſt perpetually : ſo that , 


there is no Calm there is no Hurrican, 
| other Diſpofitions for it be what they will. 
d as for thoſe Spouts or Hurricans that 
en out of the Tropicks, where the Sun's 


are leſs able to Raiſe and Support em at 
hen nſiderable height in the Air; they moſt 
mol hnonly Aſcend by ſuch heights of Ground, as 
Su om inent to thoſe Seas; as near the Cape 


4 Hope, and the Pique of Teneriff,that their 


rt i urs and Exhalations may climb up the 
the ich more facility, having the one Foot fixt 
a tit, than to mount properly of themſelves 
wel the Air; and thoſe which at firſt make 
en Apprarance in the Air, as being bigbe 

ee en 
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mounted, {till become by their greater Fal 
moſt Furions and Dreadful, 1 
Nor can it rather be imagin'd, tha 
Force of any Rarefaction made in the Aj 
diſplode fo ſudden a Puſh of Wind, as to di 
Hurrican into ſo tumultuous a Diſtrad 
or that Eolas had bagg'd up thoſe Bly 
Caskets of Leather, till, all on @ ſudden, 
broke ſtitches with their Incloſure ; yet 

Don. fall from fo great a Precipice does ff 
rally occaſion it: Or that a ?hirlwinll 
ſome violent Concuſſion of the Sea, hoyſe 
ſo many hundred Tims of Water in ſo | 
Space, to feed the Spout ; rather than 
Triton laves em out of the Ocean, and 1 
'em up till their Veſſels burſ# : Where: 
Sun's Rays draw em up diſpers'd, till 
Confluence brings em down again «t /eiſur 
with Eaſe + Nor that any other Reſerva. 
either of Wood or Stone, beſides their «i 
Expanſion over the Firmament in nut 
ricles, lodges em inviſibly there, till their} 
ſure be compleat : ſince neither Wind can 
ſibly raiſe one diſcernable drop of Rain, 
the Air hold it ſtedfaſtly up, for one /ing), 
ment, without letting it ſlip through their 
gels, | | 5 


Bauch is the Affinitꝝ of Rain and Wind it 
neral; and their reſpective Motions 2 
nearly related, that the Generation of the 
moſtly becomes the Production of the Qt 
the ſame Operation of the Sun's Light and 
commonly ſerving to effecxk em both; n 
Wintly their Vapour: and Exbalations 2s 
and ſuſtaining em as Jong as the Force 0 


” 2 9 
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Fal; can hold out to ſupport em: But after 
they are beholden to the Declivity of 


tha to dire their ſeveral Motions and to 


> Aj oncavity of Valleys, to give their Showers 


*. laſts a different Conduct: And, as for the 
BW t, are higher mounted,) on. the One 
den, and of Spouts and Hurricans, on the 
YT ; 1 have ſufficiently ſhewn, how the 
care eaſily reduc'd to, and explicated by 
de to the unequal Byaſs of their own 
yy ty, or the uneven Yielding of the ſupporting 
And that the Later contract their whir- 
an eion, purely from the Want of any ſuch 
d 1 Determination : So that it only; remains, 
crc, frations ſake, to bring the Truth of 
till nas been already concluded of the Ac- 
0 Rain and Mind, by Reaſon; to the Teſt 
8 . Wain Senſe and daily Obßſer vation. 
nut 1 FE 
elr| 
zaln „ N „ | 1 
ain, r. VL-: 


ng ES . | 
1c1r ip and Wind Accorded by the Weather-glaſs. 
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7. OW to ſhut up the whole Account I 
ind, in the Two laſt Chapters, with One 
ular Cloſe; To illuſtrate all that I have 
pon this Subject, by bringing it to the 
f our Senſes. and Experience, tis expedi- 
o conſult the Baroſcope: which; as an 
| Balance, by weighing the Air in one 
of the Scales, againſt a Counterpoiſe of 

3 ER >. Luickſilver 


Ex Diſtinctions of Storms and Tempeſts 


have given of the Production of Rain 
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 Duickſilver in the Other, plainly ſhews 
Ponderation of the Atmoſphere at all times 
conſequently how our Theory of the Sun' 
fing Water into Vapours, and Air into Ex 
tions; and letting em fall again into Rain 
Wind, correſponds with the Riſe and F 
the 9uick/itver, as being their proper Eff: 


Fir, We find by Experience, that 
the 
filver ſtands to 27 Inches; yet, as ſoon a 
Heat of the Sun raiſeth the leaſt Fog 
Miſt, it preſently reſents it with a Blebb1 
midſt of its Tube; where it has mot Libe 
riſe within it ſelf, before it has got Stret 


to loſe its Adbeſion to the Sides of the 7 


but when the Heat abates, it returns to it 
mer Level, by the Depreſſion of its own Wei 


and ſinks lower into a Dimple, if the 
Evacuation continue; which ſerves fo 


ſtinctive Remarks of Fair or Foul Weathe 


enſue ; but a ſudden Shock of the Tube reſi 


it eicher Way, to the true Height of the n 
Seaſon. EY od oo oO 
. Secondly, When the Sun, by his re 


Beams, redoubles his Force, and adds 2 


reſpondent Quantity of Vapours and Exh: 
ons to the Former; and withal, raiſeth 


joinily to a higher Station; the Quickſilvt 
Vanceth in the Tube, in both. Reſpetts at 0 


in the ſame Proportion; as a daily Progn. 
of fairer Weather; which is no ſooner 
continued, than thoſe Fags and Miſts, that 
appear'd, become Rain and Wind, by t 
higher Fall and deeper Deſcent ;which the & 
ſilver farther reſents at a correſpondent | 


4 


greatest Evacuation of the Air, the & l 


Dj 


a 


* y * 
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new; 2 longer Deſcent and greater Precipita- 
nes; | 

dun? 
Ex 
Rain 
d F: 
Effe 


irdly, In regard the Conſtitution of the 


ere, which they compoſe, naturally Even 
evel ; ſo as not to lye parallel to the Sur- 


f the Earth underneath ; which is ſolid 
e I-22, and ſtill more depreſs'd towards the 
n 2 Hlence it is, that the Puick/ilver ſtands 
Fog in the Baroſcope, when tis neareſt to 
bb ire; as ſupporting the Longeſt and Hea- 


Column of Air, in proportion to the in- 


Qtret > of the Thickneſs of the Atmoſphere : 
ce ee we find there the ſharper} Wind and 
o ii intenſe Rain, as falling down a greater 
Wei pice. | | 5 | 

he Nrrbly, Whereas it is again found by Ob- 
fol Ya ion, that the Puickfilver never aſcends 
zahler than 31 Inches; nor deſcends lower than 
rel e the Situation of the Place what it will: 


y conſider'd 5 and the ſuperadded Load of 
durs and Exhalations, Geometrically Stated 


re 
5 2 ompared, as 4 to 27 ; the mean Space be- 
«Wn em ſerving for a Scale, to meaſure the 
eth al Degrees of Fair and Foul Weather, as it 
av by 7ches ;.and (were the Bore of the 
t of £2/arg'd, and fill'd with Mater inſtead of 
gn Livery it wou'd weigh the different Ponde- 


„ of Air at their ſeveral; Seaſons, as it 
by Ounces, with the greate## Exactneſs. 
bh, In conſideration that the ſaid Va- 
s and Exhalations, whether they Aſcend 
eſcend, {till retain the ſame Weight, as con- 
© | fiſting 


Fluid, and the Vapours and Exhalations 
with it is charged, Heavy and Ponderous ; 
y conſequence, the Swperficies of the At- 


have the eight of the Atmoſphere, as 


24 


hold em faſt : But when they begin to 


lations retain their inviſible Size, as long as! 


ing alternately all the while. 


tremely Fluid; and the Atmoſphere, whe 


to allow it, upon any Commotion,free Lit 
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ſiſting of a liłe Portion of Matter; yet it 
rently affect the Baroſcope, and more in it 
than Foul Weather; as being eaſier to =, 
any portion of Weight than to raiſe it ban 
again to let it fall than ſuſtain it: Beſides, Ner- 
quantity of Matter, by a repeated Diviſio in! 
creaſing its Surface, and becoming more Matic 
ble ; the Rays of the Sun (while thoſe Var 
and Exhalations retain their iawiſible Sizy) 


pound together, as growing too compact 
ſupported any longer, and thereby Allevi 
the Air, let em ſlip, and give the Qsich 
free leave to deſcend, . 
Sixthly, Since the ſaid Vapours and 


are on the riſing Side; the Air muſt hold 
in ſuſpenſe at their greatefF Height for 

time; and after that, let em ink down 
by protracted Degrees, till ſeveral Concre 
have conſiderably alleviated the Air: ſo 
the Quickſiluer has opportunity to gin 
timely notice of the enſuing Rain, ſeveral 

before it happen: And if the ſultry He 
derneath rarifie em again before they appr 
the Earth, the Fall of the Puickfitver may 
vent it ſeveral Days, nay ſometimes Mul 
more; and upon ſuch Repetitions, the 9 
filver pays conſtant Attendance on | 
Changes in the Armoſphere, by Riſing and 


3 It is remarkable, that the 8 
which ſuffers the ſaid Alterations, being] 


they are ſtirred up, of a Thickneſs proportiot 
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yet ic ſelf again into the eaſeft Poſture : 
> it is, that the Prognoſticks of different 


o , commonly extend farcher than where 
it bange is actually made; as when the 
des, Mer-glaſs in Lancaſhire reſents the Fall of 
Coin Yorkſhire : And ſometimes the Aerial 
207e Mations are vaſtly extended, that diſcharge 
Va Burthens within 4 mall Compaſs, as 
124) s in Sponts and Hurricans ; and ſome- 
to quite contrary, as in the Burning of 
act which rais'd the Duickflver both at 
levi Ind in Lancaſhire, higher than it has been 


'd in either Place ever ſince. 
bthly, In caſe the Baroſcope falls lower 


id Ehe Temper. of the Weather ſeems to re- 
gas by ay preſent Account it is occaſion'd 
101 Mind; which toſſing the Clouds to and 


leviates the Atmoſphere by their Agita- 
Beſides, the Wind blowing Horixontally, 


creif{Weceds divert their propenſion downwards 
ſo n way; and the Higher the Wind riſeth, 
gi ver the 7 falls; and when the 
ral is quite falls, it muſt return to its former 
HS Hence it follows, that ic muſt ſtand 
ppi in the longe fi 5 and calmei Wea- 
nay and fall Loet in the Depth of a Rainy 
mel ory Seaſon, when the common Stock 


pours and Exhalations is Exhauſted. 


r in Summer, when the Weather is Hotteſt, 
he ſaid Vapours and Exhalations f 


he d; than it does in Winter, when the Air 
ing t intenſly Cold and Dry; and has not 
he Mass of Rainy and Windy Matter to be 
tio 4, nor the Sun to ſupport it: Hence I 


tat ion 


Hy, Seeing the Quickſilver ſtands no 


eeds infer, that the Atmoſpberes Gravi- 


. 
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tation grows more propenſe for want ( 

© reverberated Rays to alleyiate it by Reb 
and draws its Summer's and Winter's Po 
tion towards an Equality : But upon af 
Conſideration, that tho' it be Compo 
the groſſeſt Air, tis throughly Rarified b 
Summer's Heat, and alleviated by the H 
tal Motion of the Wind; and Condenſed 1 
by the Winter's Cold, to its natural Gr 
to reſtore it to the proper Exerciſe of it 
vitation : Which cannot fail to adjuſt it 

mers and Winter's Preſſure upon the Bar 
to a perfect Equivalence at both thoſe Se 


So exactly does the Riſe of the Ovid 
in the Baroſcope deſcribe the Weight 
Counterpoiſe of Vapours and Exhalations, 
in the Air by the Beams of the Sur ; 
Ponderation {inks em down again into HA. 
Rain, and Wind, with a Dependance up be! 
endleſs variety of contingent Circumſi e b 
within the temperate Zones: Whence it . ot 
to diſcuſs, how, on the Contrary, the Wh, 7:7 
duct of the Sun's Courſe alone prevails i a 
Torrid; to fix the ſaid Variety into ſo y, 
faſt and Setled an Influence upon the Mes. 
of the Wind, both as to Force and Point, NRut! 
render 'em either Periodical or Perpetual. 27 
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CHAP. IV. 
the Motion of the WIND, as depend- 
ing on the Courſe of the 8 u N. 


© 


a2 of the Wind; and ſolely diſpoſeth 
728 « 1 | 
| it to deſcend again, meerly by the 
mpoſition of his lighter Rays with the hea- 
Air, puffing it up Spherically, and letting it 
alternately by Condenſation, when they are 
drawn, as it were, to fill up the Vacuity 


INC E the Heat of the Sun, both 
Raiſeth and Supporteth the Air, inaſ- 


e both Enlightens and Warms one Hemi/- 
| e of the Globe,and turns around it in Twenty 
the Hours ; it muſt, Cæteris paribus, draw the 
ils g after it by the ſame Means and the ſame 


ne e; in compliance with its Weſterly Motion. 
01, ¶ But not at the ſame Rate; running a Thou- 
val. . Miles an Hour upon the Equator, with re- 
to the Earth's Superficies; which, at the 


eaſing his Speed, pariform to the different 
rths of the intermediate Parallels; and the 
ter his Courſe grows, moving the Air 
more and more effectually; the Wind, ad- 
ing to his Diurnal Courſe, upon its Ad- 
ce to about Thirty 8 of either Lati- 


/ Trade- Winds and Monſoons. 97 


TORS et ET, = BSE es EEG LIE Te INES rt ere Eon WO Ne OG TIES 3, 


much as it is the ſubje& Matter 


ECC ² A und ² A ²˙ 


behind 'em: And, in regard the Sun at 


ſo y, in all Places ſucceſſively, from Pole to 


6, are ſhut up in a Point; from whence 


tude, 


— 
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tude, blows to the Weſtward perpetually; e 
pecially at Ses; where no Land-Impedimen 
fall in its Way, either to obſtruct or dive 
it. 5 
And although, purſuant to his Diurn 
Courſe from Eat to Vet, (which is fo Swi 
and Direct between the Tropicks) the V. 
moves conſtantly towards the fame Quarte C 
yet ſtill with due regard to his Annual DeclinMcli: 
tion, it defle&s more Northerly or Southerly, A! 
cording to the different Seaſons of the Tue 
without a Dependance on any other Cauſe 
| inaſmuch as its Blaſts ſoar aloft in the Af 
where its Flux is moſt Uniform, and eaſily i 
clined to follow thoſe ſolar Impreſſions ; but, i 
regard its natural Tendence declines it towan 
the Center of the Earth, and it falls at li 
upon the Surface, either of Sea or Land ; 
muſt in ſome Meaſure, be Regulated by 
Conduct of their Situations ; eſpecially 
Land, where its Surface is rough to hinder | 
Speed, or oblique to deflect its Courſe. 
Again, notwithſtanding the Water's Supe 
ficies be ſmooth for the Wind to glide eaſi 
over it; and of its own Nature preponderat 
the incumbent Air, which is much /ight 
and conſequently apt to float upon it, witho 
ruffling its Plain into any Diſorder ; yet, | 
regard they are both Liquid Bodies, to clea 
cloſe together, and are withal effectually 
plyd to each other, by the ſuperincumbei 
Atmoſphere ; the ſuperjected Wind and the ſill 
ſtrate Sea, muſt mutually ſtir up each oth 
Motions ; the Former by its Weight, and th 
Latter by its Volubility, where it has room 
rowl ; and by conſequence, the Flux of f 


as. 
"Py OT * by * 
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4 muſt ſhare with the Rays of the Sun, in 
eir ſway over the Vind between the Tro- 
ks, and very Efe&#ually too; when the 
ace of their Coheſion is of a large Extent ; and 
eir joint Motion is Conſtant and Perpetual. 

Hence it is effected, that the ſame Wind 
hich was Firſt carried Weſterly, by the Diur- 
Courſe of the Sun ; and now Secondly, is 
eined, by his Annual Motion, more North 
a South ; Thirdly, Is often deflected more ob- 
J. by the Inclination of the Shores ; and 
urthly, Is return'd back again Periodically, 
dm near the Oppoſite Points, by the Sea's Si- 


ation; Which is finally, (by the concurrence 
ut, its Flux underneath) carried perpetually quite 
warlW&trary to the Diurnal Courſe of the Sun (which 
at At ſet it on Foot,) even upon the Equator it 
d ; f, for Five Hundred Leagues together. 
ally Now the Flux of the Ocean, ſharing with 


> Motion of the Sun, in his Conduct of 
Winds in general within the Tropicks ; and 


dupeſſh⸗b being alike concern'd in the Management 
call the Trade- Wind in particular; it falls very 
deri portunely to ſhew, what reſpect that Wind 
ars to their joint Direction in ſeveral Seas, at 


bat Seaſons, and on all Occaſions ; for an eaſ 


et, Id expedient Tranſtion from my pat Diſ- 
cleaſß urſe of the Courſe of the Vind, to my enſu- 
y Treatiſe of the Motion of the Sea; by a 
nbable Mixture of Both in One, in this Chap- 
e (i ; before I venture upon thoſe which are 
otheſhliar to the Ocean it ſelf ; as that of the 
1d tl is, which depends upon quite different 
7 uſes: Here I ſhall endeavour to demonſtrate, 
ff t 


w much the Trade-Hind is beholden to the 
= H 2 | Motion 
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95 | Motion of the Sea; and there, in what reſpeſ 
IN the Sea's Motion depends on the Wind ; pu n 
1h ducing all along ſome Inſtances for that purpol = 
10 in their ptoper Places. n 1 
7 L 1 5 b 
= ig * 
© V ic 
i 8 E C T. I. 18 
10% Of the Motion of the Trade-Wind, and its 45 5 
"ll pendance on the Courſe of the Sun. 2 
1 . !. SIN. — 
WON XNTHEREAsS all this while, I bay + 
60 Y train'd up the Wind thro' its Mino en 
1 from its firſt Production, without the 1 
Me picks ; where it began low, and roſe by Dee 
"a grees, and generally was of a ſmall Exten on 
ley and conſequently eaſily deflected out of ino 
1 0 0 Courſe, by every Bogg and Mole Hill the n. 
170% ſtood in its way; yet afforded more Mau thi 
19 than the Slow and ſcatter'd Obliquity of Hd t. 
3 Sun's Rays were able to manage: Now, Pre 
7 the contrary, in the Torrid Climate of ti it 
11 World, where his Motion is S»#fter, and thi 
wal Rays Perpendicular and more Compact; and i b 
700 Sunburnt Earth neither overloads em. vide, 
WR Moiſture, nor any inequality of the Sea man i: 
Wen Reſiſtance to their Operation; his Conduct Were 
i the Wind muſt be Conſtant and Univerſal ; tenfMan; 
* ding Diurnally into the Vest, and Annually oi A. 
1 wards the North and South; and its Motid de. 
Wa muſt be purſuant thereto, as long as the ME g 
10 ating Coaſes and Shores will permit the Air 

3 move the ſame way, without any Deffediſ Su- 
_ or Impediment of ſome other Kinßc. ade 
1 55 | 
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Ons. f Trade-Winds and Monſoons: 101 
reſpet To begin with the general Trade-Mind, which 
| moſt conſtant for Motion, and of greatest 
15 pol: tent: Dr. Edmund Halley demonſtrates, that 
LEY eceſſarily depends on the Diurnal Courſe of 
Sun; in regard the Air, which is les rari- 
by his Heat, and conſequently: more Pon- 
05, muſt have Motion towards thoſe Parts, 
ich are more Rarified and leſs Ponderous (ac- 
ding to Staticks,) to bring it to an Equili- 
nn: Again, the Preſence of the Sun con- 
Wally ſhifting to the Weſtward ; that part, 
l  WOwhich the Air tends by reaſon of the Ra- 
action made by his greateſt Meridian Heat, 
I bY wich him, carried Weſtward ; and conſe- 
Mn ently, the Tendency of the whole Body of 
ne 7 lower Air is that way : Hence is formed 
by Dil encral Eaſterly Wind; which being impreßd 
ExtenSWon all the Air of a vaſt Ocean, the Parts im- 
of iu one the other; and ſo keep moving, till 
ill tie next Return of the Sun; whereby ſo much 
Mau the Motion as was lo. is again reſtor'd; 
of td thus the. Eaſterly Wind is made perpetual. - 
ow, From the ſame Principles, Dr. Halley tells 
of till it follows, that this Eaſterly Wind ſhou'd, 
and i the North Side of the Equator, be to the 
and t88Wr:bvard of the Eat; and, in the South La- 
N. Wi, to the Soutbward thereof; while the 
n 15 upon or near the Line: the Air being 
duct Mere more rarified and his Motion ſwifter, than 
/ ; teugany diſtance from it: Which Motions, by 
ually u Account, being ſuperadded to the former 
Mori erh) Wind, anſwers all the Phenomena of 
general Trade Mind. | 
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Such is the. Eafterly Tendence of the general 
ade Wind; as alſo its North and South-Eafterly 
| 3 Inclina- 
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Inclination, on each ſide towards the Line; 
while the Sun's Diurnal Motion keeps ney 
the Equator, as Dr. Halley has already demon 
ſtrated : But, before I proceed to meddle wit 
its ſhifting Motion, as cauſed by the Suns 4 

nual Declination towards the Poles ; tis far 
ther requiſite to take along with me his H 


ſtorical Relation of Matter of Fact, which 


ſtrictly obſerve, and is as follows: Viz. 


5 the Indian Ocean, the Winds are pan 
general, as in the Ethiopick Ocean; partly Pai 
odical : That is, Half the Year they blow on 


Way, and the other Half near upon the opp 
ſite Points; and theſe Points and Times 
Shifting are different, in different parts of th 
Ocean : The limits of each Tract of Sea, ut 
Je& to the ſame Change or Monſoon, are cet 
tainly very hard to determine : But the Dil 
gence | /ays He] I have us'd to be right 
inform'd, and the Care I have taken therei 
has, in 2 great Meaſure, ſurmounted thi 


_ Difficulty ; and I am perſuaded, that the f 
lowing Particulars may be rely'd on. 

1. That between the Latitudes of 10 D. 
grees and 30 Degrees South, between Ma 
gaſcar and Hollandia Nova, the general Trad 
Wind, about South Eat and by Eat, is found 
blow all the Year long, to all Intents an 


Purpoſes, after the ſame Manner, 
fame Latitudes in the Erhiopick Sea, 
22. That the aforeſaid Soutb- Eat Winds ei 
tend to within 2 Degrees of the Equator, d 
ring the Months of June, Fuly, Auguſt, & 
to November; at which time, between tt! 
South Latitudes of Three and Ten Degrees, b. 
Wn, ee «+: » "Wh 


as in th 


0 
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o . _ * * 8 


s. 0/ Trade-Winds and Monſoons. 103 


near the Meridian of the North End of 
neu dagaſcar, and between Two and Twelve 
mon tb Latitude, being near Sumatra and Java, 
e contrary Winds from the North Weft, or 


is AM tween the North and Ven, ſet in and Blow 
s far half a Year ; vix. from the Beginning of 
cember till May; and this Monſoon is obſerv'd 


far as the Molucca Iſles. . 

z. That to the Northward of Three Degrees 
Latitude, over the whole Arabian or In- 
„Sea, and Gulph of Bengal, from Sumatra 
the Coaſt of Africa, there is another Mon- 
*, blowing from October to April, upon the 
rth-Eaft Points: But in the other Half 
nes r, from April to October, upon the oppoſite 

dints of South Weit and Veit South Weit, and 
at with rather more Force than the Other, 

e ce companied with dark Rainy Weather; 

ereas, the North-Ea t blows clear: Tis like- 
ſe to be Noted, that the Winds are not ſo 
ereiſ ant, either in Strength or Point, in the 
Iph of Bengal, as they are in the Indian Sea, 
ere à Certain and ſtead Gale ſcarce ever 
ls: Tis alſo remarkable, that the South 
Minds in thoſe Seas are generally more 


\ 
PTT — — 


therly on the African Side, more Weſterly on 
Trad 8 Indian. | 55 5 WH e 
1nd 4. That, as an Appendix to the laſt de- 
ib' d Monſoon, there is a Tract of Sea to the 


thward of the Equator, ſubje& to the ſame 
anges of the Winds; viz. Near the 4fican 


d; ei paſt, between it and the Iſland of Mada- 
, d, or St. Laurence, and from thence North- 
„ as far as the Line; wherein, from April 
n (9 0#ober, there is found a conſtant freſh S. S. 


Mind; which, as you go more Nortberiy, 
| | H 4 be- 
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1 
becomes ſtill more and more'Weferly ; ſo nns 
to fall in with the V. S. V. Winds, mention Wd 
before in thoſe Months of the Year, to Made 
certain to the Northward of the Equator. in 
J. What, /inds blow in theſe Seas for iy 
other Half War, from October to April, L H te 
had not yet been able to obtain to his full M- 
tisfaction; for that our Navigators always lil o 
turn from India without Madagaſcar, and ; 
are little acquainted i in this Matter: T he A-. 
count that has been given [ Him] is only thi f. 
that the Finds, are more Eaſteriy hereabout ef 
and as often to the North of the true Ea 12 
as to the Soutbward, thereof. he 

10 | a 
: 2 | 1 ) { 
. de 
. 5 ear 
- 81 E C 7. II. W, 
arc 
of the Shifting Trade. Winds ; = their 1 rth 
dance on the Sun's Zodiacal Declination, 2 
5 regard to the eee da tion Lo the Auch 
bian Sea. * 
dal: 
AO ſtrialy does the 3 1 f 
the North and South-Eafterly Trade- Windir4 
_ obſerve the Equator, while the Sun's Dium Fo 
Motion keeps cloſe to that Line: But, weit 
his Annual Declination withdraws his vertia 0 
Rays, and, the Air grows cooler in his A=? 
ſence-; the kan Occurſe of the, ſaid, Winds (Ws, 
following cloſe to his greate fi Meridional Heat, 
muſt alſo decline with oc into the ſame nc 
titude; whether it be to the North or 2 ” 
Vick 


| And thoſe Winds muſt make their b, Ter! 
| Retum 


#- YL 
* 
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Ons. 
; fo ins of Summer and Winter alternately, on 


ide of the Equator, „ 
des, the ſaid Space of rarefied Air, ſtill 
ing the Sun's Zodiacal Declination ſuc- 
ly towards each of the Tropicks ; and 
termediating between the ſaid North and 
aſterly Winds, muſt needs ſtagnate into 
of ſo conſiderable a Breadth, on each 
that ſhifting Line deſcrib'd by the Sur's 
he Aion, as to hinder the ſaid oppoſite Fluxes 
y this from approaching each other at their 
bout Heß; that Geographers commonly aſſign 
Ea cat of twelve Degrees Tranquility: So 
he Sun's: Tropical Declination (being ex- 
at leaſt: renty-three Degrees,) more than 

y ſufficeth, to draw the ſaid Vacuity from 
de of the Line to the other, with an 
rarly Vieiſſitude; as is Manifeſt, © 
w, the Pofition:'of the Arabian Gulph, or 
art of the Indian Sea which the ſaid ſhift- 
th and Soutb-Eaſterly Winds chiefly affect, 
Equinoctial; it concurs very opportune- 
th the Zodiacal Motion of the Sun, ei- 
o remove em Alternately out of that 
daſs, as not exceeding ten Degrees on the 
of the Equator, and twelve Degrees to the 
ard of that Line; or at leaſt, to abate 
Force in ſuch meaſure, as not to be able 
ſt the South, and North-weſterly' Monſoons + 


depe 
n, i 


2 Ar 


urſe 
Wine 
Diurn 

Whel 


vertiaW of courſe ſucceed em from the Oppoſite 
is Abs every Haar, at their reſpective 
ids (ns, to ſupply the Vacuities left behind 
Heat, n e e 


nce it comes to paſs, that the North and 


1e I | 
South Et Trade-Winds, never blow Both at 
Nan ithin the Compaſs of the Gulph or Sea 


eturi aforeſaid 
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One towards the Line, and the Other fro 


and Ponderous Winterly Seaſon, into 2 
on the contrary, They jointly, from ( 
to April, attend in the South on his Prel: 
upon the ſame Occaſion ; fo that the N 


South, are as effectually Influenced by the 


happen at the ſame Time, blow jointly 
towards the North or South : As from 4 


to the Sun's Declination into the North. 


remains to the Neorward of the Line to 0 
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ſ 

aforeſaid; the One being no ſooner du - 1 
by the Sun's Declination, than the 0 . 
brought on again by its own Weight, to er 
the Vacuity, left on the other Side of the « by 
or: For ſo it happens in April, when thi | 
having paſs d the Line into the Northern % 
at once carries off the North-Eaſt Trade a fe 
from it, and draws Thither the Sou 
Wind after it; and having repaſs d it ag 
the Southward, brings thoſe Winds back 1 


and ſo carries em Backward and Forwarl 


it, by an Half-Yearly Viciſſitude for ever. | 
It is farther obſervable, that thoſe k 
Trade-Winds, and Weſterly Monſoons, | 


October Both blow to the Norward, pu 
drawing em Thitherward, from a more! 


expanded and rarefied Air of Summer; 


Monſoons, inaſmuch as they blow Non 


nua Courſe of the Sun, as the Eafterl 
Winds are to blow Hither or Thither 2 
ſame Seaſon. |; 
Hence it comes again to paſs, that the 
South. Eaſterly Winds, as Dr. Halley obſerve 
tend from the aforeſaid Ten Degrees South-l 
tude, near the Equator, during the Mont! 
June, Fuly, &c. to November; while the 


by 
the 


2 7 aſs 
þ 2 — » 8 


hitherwards: And, on the contrary, 
ere is blowing a North-Eaſterly Wind for 
er Half-Year from November to June, 


d for its reſpective Half-Year by a Ve- 
ſonſoon from the Oppoſite Point; and to 
cCauſe able to produce ſo conſtant an 
teaves no Phenomena of the ſhifting 
inds Unaccounted for. EDS 


SECT. III. 25 


eſpectively Regulated by the Situation and 
re of the Arabian- Sea. | ; 


VING ſhewn already (in the Former 
of the Two precedent Sections,) that 


from Thirty to Ten Degrees of the ſame 
de, is drawn Eight Degrees nearer the 
on the EaFF Side of the Arabian-Bay, 


the 


Ves 


uth-Weft Monſoon, by virtue of his ſaid 
ation, blows to the Norward at the ſame 


% Let us ſee how it acquires a Veſterly 
oni by the Conduct of the ſaid Bay's Situa- 
che WM that Side. And it is Obſervable, 


0 0 | 
Firft, 
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being on that Side of the Line to at- 
Now Why, or How thoſe Two EA. 
ind, ſo intermixing, ſhou'd each be 


be South „b, weſtern Monſoons, 


uth-Eafterly Wind, which blows perpe- 


November till April, by the Sun's Declina- 
the Norward: And in the Latter, that 


4 Aa; 4 9 — 
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Firſt, That the African Shores, which 
the Ocean towards the Weſt, tend North. 
from the Cape of Good Hope all along 
Equator, and beyond it to the Bottom 
ſaid Bay; the Land being High for the 
part. And Sea-Winds, being a heavy QM 
muſt conſequently as ſtrictly obſerve th 
rection, as Kivers do the Banks which 
em; and the Winds muſt follow their Cy \ 
as far as they reach, eſpecially at that MM 
when a ponderous Load of Winterly Air 
Foul Weather, drives 'em Thitherward: 
more vehemency, as Dr. Halley takes n 
than any other Winds that Trade in 

go | 

Beſides, the ſaid South Ocean, whoſe 5 
' ficies- ſuſtains that South-Weſt Wind 2 
while, ſending its Tide dire#ly Norwa 
wards the ſaid Bay, being alike contract 
That Side by the Iuclining Shore, the Flux 
Coaſting Current muſt be proportionably 5% 
and conſequently communicate to the 
cumbent South-IW, eſt erly Monſoon, a more fix 
ſteady Determination, and drive its Flu 

deep into the Bay as it went before. 

In conſequence whereto it is Obſerv, 
a conſtant Current of the Sea, for al 
Tract from Madagaſcar to the Equator, en 
the South. Weit Corner of the Indian 0 

{where the Monſoons firſt begin to ſhift) 
ries the fuperincumbent Air along wi 
down into the Arabian Gulph : And, 2 
_ Halley affirms, a conſtant freſh Sourh-W 
Wind blowing along that Coaſt, on both! 
the Line; which, the farther you go Non 


4 B 
N * W 


Trade-Winds and Monſoons. 109 
wing more Weſterly, falls in ( ſays He) | 
ze South-Meſterly Monſoon; or rather, gives 
ginning by falling in with it in April, 
ding with it in O&ober: which plainly 
rates, that They compoſe and become, 
ere, the. /ame undiſcontinued Flood of 
and Wind, conjoin'd, without any di- 
In :; while the Sun's Norward Declination, 
encourages the South-Weſt Wind to 
Ind withdraws that North-Eaſterly Wind, 
Wotherwiſe would Oppoſe it. K bR 
e it comes to paſs, that the South-Weſt 
t, as being deriv'd from the joint Cur- 
Wind and Water aforeſaid ; following 
puth-Weſterly Direction of the African 
which ſtill contracts and enforceth it 
„Land and Sea; and having paſsd the 
, its proper Limit, penetrates to the 
of the Arabian Bay: Whereas, the 
aſt Trade-Wind,which blows at the ſame 
on the South Side of the Line, never 
th it, for want of the like Aſſiſtance 
y Shore or Current, to help it forward: 
n the contrary, falls ſhort of its Natu- 
urſe, at leaſt to or three Degrees, as 
epuls'd by the contrary Motion of Sea and 
: as will appear. WT 
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v to derive the North-Meſt Monſoon regu- 
from the ſame Source, or Current of 
only 'reflex'd, which brought the other 
n directly from the South-Weſt ; it is to 
ed, that the Bay, wherein they are Both 
bated, is of a Triangular Figure; the Sub- 
df whoſe North Angle, pointing directly 
nd West, ſeparates the ſaid Bay, on the 
” | Sjosuth, 
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South, from the wide Ocean, with a] 
compos'd of Iſes and Shallows ; where 
ſaid South-Weſterly Current falling oj 
and entring into the Gulph at its Sout 
Angle, is refleted from near the Center 
of, towards the other End of the ſaid ;; 
where the Stream refunds it again, by 

ſterly Outward-bound Paſlage, into the 
whence it came ; drawing the incu 

North- Weft Monſoon after it from October ii 

| Its proper Seaſon. = 

Conformably to the Scheme of the 
Weſterly Flux, and North-Wefterly Reflux 
faid Current; Dr. Halley aſſures us that! 
Wefterly Wind attends it down the Bay; 
the farther you go Northerly {till blows 
Weſterly, till they Both approach near t 
fern Shore; where the Current (being 
on its Return towards the Ocean) vere: 
to the Norward, and thence Weſterh, til 
in with the Conduct of the oppoſite 5 
Coaſt; and follows its Direction as far 
Maldi va Iſlands ; which, tending Line! 
the ſame Point, ſteers on its Courſe fa 
ten Degrees farther, till it reach the Zqu 
Nou, in regard as the ſaid Curren 
ſcending into the Bay, goes on diſperſ 
Stream into almoſt Calm Water; ſo the 
ſite Ea tern Shore recolleQs it again, 1 
vives its Motion by the like Degrees, 
have paſs'd the ſaid Iſand, up to the 
where it falls in exactly with the Tende! 
the North-Weft Monſoon : Hence it muſt 
{tir up There a Motion in the incumbe! 
of That Tendence ; the oppoſite Sowt 
Trade- Mind being already withdrawn h 
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eclination; and muſt carry that Monſoon, 
„along with it, according to the ſame 

n, ten Degrees farther, being its proper 

till it meet with the ſaid Wind to ſtop 

1 the Stream underneath, having paſsd 

ze aforeſaid Barrier of Iſies and Shoals, be 
ad into the Ocean whence it came. 

s both the Veſterly Monſoons are equally 
Wn to the ſame Current: That from the 
d, as being carried down the Arabian- 
Wards the North-Eaft, by its direct Courſe; 
is from the Nor ard, as return'd back 
y its Reflux into the South-Eaft, in com- 


hat with the Streams underneath ; yet 
ay; his Difference, that whereas the Courſe 
ow Water, meeting no oppoſite Stream to 


its Paſſage, is perpetual : On the con- 
the concomitant Fluxes of the WeFerly 


2Ar f 
dein 


vere: Ws, upon the Occourſe of the oppoſing 
til ind, alternately deſiſt, and become 
ite gal: Thoſe Eaſterly-Winds within their 
far Mils, over-powering all Oppoſition, ſo 
inca&r to reſtrain the ſaid contrary Monſoons, 
ſe fu 'em at liberty ; while the Sun's South 
7 que h Declination, by balf-Yearly Returns, al- 
rely ſets on the ſaid EaFerly Winds, or 


m off gi ð | 

ce it is, that the ſaid South- Wet Mon- 
gins to blow in April, when the Suns 
ce into North Signs withdraws the op- 


ſperſ 
) the! 
in, 4 
rees, 


the orth-EaFF Trade-Wind, which diſconti- 
ende Oer; when the Sun, by repaſſing 
muſt Me into Soath Latitude, brings it on again: 
imben the North-Weſt Monſoon blows the other 


ar from October till April, and then de- 
ith regard to the South - Ea T1 W 
whic 
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riſeth to countermand it: Juſt as Land. 
which, following the Streams of freſh |] 
be naturally Perpetual ; nevertheleſs the 
driven back Periodically, by the Salt- Fl 
their Ebbs give em leave to return again 
blow Sea-ward as they did before. 
Again, from October to April, notwithl 
ing the North-Eat Trade-Wind has driven 
the oppoſite South-Weſ# Monſoon, from it 
heſion to the direct Courſe of the Son 


Current, which produc'd it; yet its vl 


being reflex'd, and ſtill retaining its ff 


Force and Speed, muft gradually declir 
Motion of the Incumbent Air from the 
ward to the Wefiward of the North al 
while; till it has repaſſed the Line to the 
Ward, and effectually rais'd the Nortb- 
Monſoon; having eſcaped out of the Co 
of the North. Eat Wind, which would 
deflected its Courſe; the South. East Wind! 
alſo withdrawn by the Sun's Soutberly D 
tion, which otherwiſe wou'd have oppoil 
bafff'd it into a Calm. | 
Hence I conclude, That thoſe Non 
South EaFterly: Winds which follow the! 
Courſe of the Sun, never blow on both 
of the Equator at once; and that that 
of the Sea, to which I aſcribe the con 
South and North-WeFferly Monſoons, ſerves 
When and Where thoſe Eaſterly Winds int 
to determine the Motion of the Air tha 
to ſupply their reſpective Vacuities till 
Return: And that thoſe To ſhifting \ 
which blow at once, tend jointly eitlh 
North or Souih ; and ſtill towards the 
that the Inequality of their Summer's 


ediat 
s it 
e fix 
it is 
eſide 
ngula 


he 
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Winter's Gravity, max give. Force and 
erity to their Motion, ſo as, in Subſtance, 
he the ſame North and South Winds, but 
y differently determin d on each Side of the 
ator; Eaſterly by the Sun's DiurnalRendence.; 


Weſterly by the Current aforeſaid. © + 
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= the ſaid ſhifting Winds are propagated in the 


' Gulph of Bengal, and Sea of China. 


i OW, for as much as the Gulph of Ben. 
gol, and Sea, of China are alike affecte 
he ſaid Weſtern Monſoon, and at, the [ame 
e; and All Three lye collaterally to eacli 
er, and lineally to the ſame,Qceati, . which 


ind | HY tO 1000 Which 
; WW uc'd the aforeſaid Current, the Tidal Tu- 
ir thereof, to render the Cauſe coextenſive 


its Effect, muſt ſpread it ſelf Gelber 
over em All at once, to produce ſo general 
Uniform a Commotion in the Air. An 
at Monſoon be not ſo conſtant, in Strength, 
oint, in the Gulph of Bengal, as it is in the 
ian Bay, tis becauſe the Ocean, being 
afted all along the African Stiore, more 
ediately, and conſequeritly niore ſharply, 
sit; and ſo muſt needs give the Wind 4 
e fix'd and ſteady Determination there; than 
it is dilated by a greater Expanſioti. . 
eſide, che ſaid Gulph being alike of 4 


eith ee 1 „Alike OL 
lar Figure, as well js the Arabian Bay j 
nn hey ly i e * iti the ſins Hori- 
| „ Wr 2 0574 


* n 8 


2 


Trade. Winds and Monſoons. 113 


- 
” bo * # 
. Pot. Tt ks was 7 VC GERT but” — — Won 2 r = > i IS II — wh — * ISS — 2 3 — 
i —— — —— 


_ — > -— 
1 ———— — Gras —— — 7 
_—_ Ww 


— 
3 


18 = 
— — . 
2 6.9 — * 
© = : 2 


- — — EE EEE 


114 


* — I a 2 = = b => one — 2 = 4 — 5 2" = — _ 5 — 3 rol q n = 
— —— — — — —— —- = _ys by — us 
— — — - | - - - - - 
= — ——— — — — —˙*—* —ů — — — . ˙ As IEEE — — 
5 ; 


—— — 


than the Bays aforeſaid do; irs Flux. of | 


into another, it can by no means reffel 


the Sauth- Rat in favour of à North-We# 


5 Gulph aforefaid. 


Matter, it appears 1. That the Place ſo affel 


Of Trade- Winds and Monſoon 
zontal Poſition; the Tidal Motion of the) 
which, jointly with the aforeſaid Cur 
falls into em Both with the fame O55 
muſt equally affect em dire#ly with a 
Weſterly Monſoon, and Reflexedly with a 
Meſterly One: And Both lying conjoyn d: 
open towards the South, and alike ſubtendil 
the Barrier aforeſaid, on that Side; the! 
Weſt Monſoon, as being jointly directed by 
Both, muſt reach coextenſively along with 
from the Eaſtward of Madagaſcar to Suma 
as is found by Obſervation, - _- 1 
But as to the Chineſe Sea, altho it lies on 
ſame Side of the Line, and according to 
ſame South- Mel Direction, with open M. 
towards the Indian Ocean, to partake of 
ſaid Sautb-Meft Monſocn ; yet its Cha 
more reſpecting the North and South Po 


as well as of Water, muſt needs defled 
ſame way: But, it being withal an 0 
Tract of Water, and not Triangular ; bel 
being a Thorow-fare Paſſage out of one 


Stream, either of Air or Water, back tow 


ſoon ; which'is neither found in this Sea, 
can be reaſonably expected in any other, 
different Poſition or Figure from the Bay 


Now, from what I have already ſaid oft 


with che Monſoont muſt lye upon the Equi 
or-near it, to ſhift em wich the Sun's Dec 
tion, both Northward and Seuthward, accord 


— £ EM 
—_— * "7 WOT WE I 9 . 
. 7 
: 


om / Trade-Winds and Monſoons. 115 
he ehe different Seaſons of the Year : Hegce all 
urn, of any other Poſition, are incapable of 
bliq like Alteration. 3 | 3 
2 ngefides, the Figure of that Part of the Bagi- 
A Ocean: which is ſo affected, muſt be Trian- 
nd,; with an Ile at its South-Weſt Angle to 
d:&cive the Stream of Water which conducts 
1e Sowh-Weft Monſoon into the Bay; and an 
lett at its Sout h- Eaſt Corner, to ſet the 
tb-Weft Monſoon off again by the oppoſite 
ant; as appears by the ſpecial Service of 
Part of the faid Bay; and how proper 
s to perform its Office. e 
It was farther requiſite, that a Barrier, conſiſt- 
> of Iſles and Shoals, ſhou'd paſs between the 
th-Weft and Soutb- Eat Paſſages, to ſtreng- 
en the aforeſaid Current (which almoſt 
gnates in the Middle of the Gulph) into a 


rth-Weſt Monſoon ; and withal, it was to be 
2 proportionable Breadth, to continue its 
over that Rampire for Six Degrees together, 
o the Southerly Ocean, to meet the South-Eaſt 
ade Wind, which was to ſtop it before it 
11 | | 

And this Barrier was to be but of a Meas 
ture; neither ſo High as to hinder the Tide 
dm paſling over it; inaſmuch as it might be 
ourable to both the South and Nort l Vest 
onſoons ; by letting the One enter the Bay as 
ely ar the Weſt End of it, as the other to 
off at the Eaſt; nor yet ſo low as to admit 
Floods in ſo full a manner, as to concroul 
obſtruct their ſnifting Motion 
Moreover, the South-WeHern Current of Wind, 
hich Coafteth the 1 2 Shore, from _ 
2 | 2 . the 
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eam, to ſtir up the Incumbent Air into a 
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the Iſie of Madagaſcar to the Equator : ' 
which Dr. Halley allows a Periodical Flux fro 
April to October; yet terms it, not impropeiſ 
only An Appendix of the Soath-Weſt Monſoon, t 
it hash paſs d the Line, tho it be the Ori 
and ſole Cauſe thereof; in regard, till it h 
paſs'd the Equator, it remains out of the Su 
Power to give it Check,and Return it when 
it came by his Southerly Declination: Eſped 
ally, the concomitant South-Weſt Current of ti 
Sea, perpetually reſiſting its Trading back agi 
by the ſame Road for the other Half- Vent 
to wit, from October to April; or at leaſt wi 
any Periodical Conſtancy or certainty of Motio 


ca; 
rjac 
ead 
ere t 
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Concerning thoſe Winds, which are Adverſe u Ses 
general Faſterly Winds, and are Perpetual. * 

Po omit Thoſe that blow all the 1 


without any conſiderable Variation & T. 
unleſs what is ſubje& to be deflected theſ eich 
from ſome few Points of the Compaſs, towat EE 
the North or South, according to the Poſitiont a oh 
the Place; as being, in all Reſpects, well. on 
counted for by Dr. Halley already; I ſhall och t! 
of courſe take farther notice of Thoſe, whit... a 
He propoſeth for Exceptions to that geneſ 5... 
Rule; in order to reconcile em to the Col ole C 
mon Laws of Motion. e All at! 
1. That to the Norward of the Line, betwe | the 
Four and Ten Degrees of Latitude, and betwhe Son 
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ſeridians of Cape Verde, and the Ea ſtermoſt 
* that bear that Name, Dr. Halley tells us, 
e is a Tract of Sea, wherein it were im- 
her to ſay there is any Trade- Mind, or yet 
jable; — the little Winds that are, be only 
> ſudden uncertain Guſts of very little: 
tinuance, and leſs Extent ; — which He 
ns. to:the Station which that Tract holds 
een Two contrary Winds; the One on 
orth-fide, blowing Eafterly from the ſaid 
> towards Guiana in America; and the other 
the South, from Braſile towards Guinea in 
ca ; which were more proper to turn the 
rjacent Air into a Whirlwindthan to hold 
eady ; Did not that part of the Ocean, 
ere the Atlantick and Erbiopick Floods meet; 
icur to keep it fix'd, as being obnoxious 
ther to Flux nor Reflux to diſturb its Quiet: 
>. That in the Tract of Sea, which (on 
% South) lies next adjoining to this, the 
al. 12/7 and South-MWeſt Winds are perpetual; 
b. All along the Coaſt of / Guinea for above 
1 e Hundred Leagues together, from Sierra Lio- 
eso the Iſle of St. Tma: For the Soutb- 
wo. # Trade: Wind, upon its Entrance into the 
t ; eight, (in compliance with the South-Wefterly 
mY :ndence' of the:Sea-Current along the Bra fi- 
K ny oy” Shore,) becomes South South-Ea#, and by 
F "WWorees. full South: And, being carried down 
f ith the Stream towards the Guinean' Shofe, 
res about to South South. Meſt, and by degrees 
00 South-Meſt and Weſt South-Weſt, under the 
"Wo: Conduct both of that Stream and Coaſt; 
at laſt the Current of Water, being repuls d 
the Eaſtern Shote of Guinea, returns towards 
e South (whence it came) to make Reſtiru- 
„„ tion: 
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tion : And, being ingulph'd by the Did 


Circulation, as will | be farther declared ha 


ward all che while, by the mutual aſſiſtan 


— 


tumeſcency, is carried off by Libratios thith 
and deflets the ſuperincumbent Current 
Air into the South after all, to complex 


aſter. 


Jo theſe which Dr. Halley alledges, may 
ſabjoin'd, as remarkable laſtames of the fx 


"Teatth --- I, | 1 A 
. That all along the Western Coaſt of 2F ” 
for above Fiftees Hundred Leagues togeth Fo 
from near the Magellanick Streight as far 2 

Gulph of Panama, an uninterrupted: and . 
moſt perpetual Hax of Air attends the ( 1 
rent of Water which ſupports it; blo-.ꝗ b 
from South to North; or within a Point ot h 
to the Weſtward, according to the diffen Sy | 


Inclination of the Shore: notwithſtanding th 
Exhalations which compoſe it fall down ft 
the Andes out of the Eaſt ; and the 4 
ci fick Ocean lies wide open to receive Em 
without giving even a beginning to an Ra 
Trade- Wind, for all that length of Shore ( 
Fifty Leagues off at Sea,) which is per 


; atte 
tible. | x : 
2. That a perpetual Flux of Air or _ 

adheres to the Coaſting Current of the Afi n 
Shore on the Ethiopick Side, from the Cap 115 
Good Hope to near the moſt Southerly Part 10 : 
Guinea; which is conſtanely determin d to bi 8 
Soutberly, by the Draught of the Stream und de 

neath; and withal, the Wind keeps that Fl 5 

of Water on foot, by its conſtawt deſcent fit b 
the adjacent Shore, ſo as Both to tend thitht 55 
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ach other; with many Iaſtances of the 
e kind, which will be produe d more. con- 
ently hereafter, where I profeſſedly treat 
he Motion of the Ses; and ſhew, that the 
ſaid We Currents of the Ocean pro- 
— 9 


uch is the Adbeſion of the Incumbent Air, 


Direction; for otherwiſe each may be put 
op apart, or both be deflected ſeveral ways 
ce; as the South We Monſoon, which we 
te of before, while the Sonth Ea# Wind 

withdrawn, paſs'd along the Coaſt of 
e down into the Arabian Gulph, jointly 

the Stream FR conducted it : And, even 
the Current had Ffagnared in the middle 


ards the South-Ea ft, ſtill purſu'd its reflex' 

tion: Yet, no ſooner had the Sauth- 
ferly Wind put a Stop to its Career, and the 
rent, reflected towards the North -MWeſt, began 
evive and gather Strength, but the North- 
# Monſoon did ſo too, and fell in with it; 
attended it thro” the Sourh-Eafterly Paſſage 
the wide Ocean, whete both ceas'd toge- 


; * this Means g theſe Sea- faring Winds take 
liberty to diſorder thoſe which Trade out 


Joy Seas ] 
ing 'em above their uſual ſpeed, as near 
Verde: Or contracting em ſome Degrees 
hin their common Limit; and by and by 
ging em as far beyond it; as all along the 

Ff $ Bs SGuianean 


e ſubſtrate Vater, when they are got into 
jon, and have free liberty to follow the 
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he Bay, as ſoon. as it reviv'd its Motion 


he-Ea#, by the Influence of the Sun; in 
irring em up too ſoon, and acce- 
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Cauſes of the various and irregular” Motia 


in Drops innumerable, ſd it penetrates ic by 


of Trade. Wi ads an Monſoon 


Guiancau Coaſt, : : In others thwarting | a, em 
much by their tranſverſe Courſe from Sta 
North; as on the Weſter Shores of Axel 
Peru, for 2 Thouſand Leagues together 
others, blowing directly from the 05 
Points, as along the Soutbermoſt Part of 
from Sierra Lions to the, FER of e 


1 25 


quiry yet 7 into te e of roſy 
nd ſhots up this laf of my Three Prelimit 
Diſcoiclto the finding os t of the Immech 
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EY Sea 1 it e e e n., 
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Te uch up, in mch this Tien q, 
.cpur le at once, in order to introduce 
vert of the Motion of the Sea. 

Firſt, Springs, as conſiſting of Water,,w 
is Fluid, to pierce the Surface of the 20 
and Heawy to fink it into its Veins, muſt 
ginally deſcend from the Sky; and as it 
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many Holes, which, being united undernd 
muſt gather inco Rille, and convey d fan 
ſill {well into Streams of a larger ſize, riff c< 
by cak 8 inro the open Air, either on til 
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cord, or let off by the Miner, with-. 


& farther Supply, than Rain; or other 
ſcationt han their different Deſcents afford J 
it is, £0:eNquire after ore Recruits or 
rs of em, unleſs to puzzle and perplex 
who otherwiſe (if put at firſt into tha 
oad of. Knowledge) wou'd, daily im- 
heir Thoughts, for the good of the 


Wdly, It as plainly appears that Rain is 
d, in inviſible Atoms, indifferently from 
Land, by the Rays of the Sun; which 
ate in their Fall thro' the Air, and are 
it were, in Moulds of a larger Size, 
eater --Drops of another Species upon 
ew Concretion ; and theſe are again 
'd by the Summer's or Winters Colds 
zil or Snow of as many Sorts : But to 
thoſe Atoms of Water into Storms they 
e rais'd to a greater Height : And to 
2 Quantity of em into Tempeſts ; their 
being large, and their Expanſion even 
er the Firmament, and continued for 
Seaſon; till the Air become unable to 
em, either ſhuM'd together or in any 
oſture. =: 2 
y, To convert Air into 77nd it ſufficetn 
the graſeſt Part of it uppermoſt ; and 
e Sun's Heat can advance it no higher, 
ain it longer, to let it fall again by its 
deration; only more or leſs obliquely 
e Perpendicular , as the Medium Air 
ow, and the Stock tis furnifh'd with 
s : And towards that Point of the 
, that either the Courſe of the Sun, or 
livity of the Earth, or the Motion * 
; IE | the 
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the Sea, whereon it falls, ſhall farther appq 
Or, in caſe of their Þdifferency,. the Poi 
its own Weight preſſing downwards, and 
reſiſtance of the Air, growing ftill more off 
by Oppreſſion, makes it wheel about cir 
for the eafieft Deſcent into Whirlwin 
Huryicans ; from the Weight of the Matter 
the Height of its Fall; as is maniſeft. 
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'| 12 already adjuſted, and ſettled the Preli- 


ninaries of Springs, Rain, and Wind; as 
Origin, Generation, and Production; 
w to treat of the Motion of the Sea in Ge- 
before I can branch it into Particulars, . in 
pfter the immediate Cauſes of the Tide: 
to embroil the Matter in Hand with unne- 
Diſputes, a Method is to be propos'd and 
; and that which I have actually pitch'd on, 
her not uſual, or purſued farther than ordi- 
[ ſhall here unfold it before I begin; and at 
tep, annex Reaſons for my proceeding after 
nner; that the Reader may never fe bim- 
following it, or be out of bis Way. 
„In regard the Sea is ſubject to another 
Motion, I ſhew, (for Diſtin#ion's ſake) . 
hereas that other tends always Weſtward ; 
the Tide, Flows and Ebbs reciprocally 
and South ; that. is continual ; this Pe- 
|, that depends on the Trade-wind, this 
ourſe 1 the Sun, and Moon; and tbat 
been diſcours'd on already, (when we treated 
ſoons) as to the variety of its Declination 
North and South, becoming of a quicker 
b, I firſt remove it out of the way; that, 
DO. | due 
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divided into Three Parts ; and theſe are | 


and lies more immediately under our Inſpetii 


and purſue it to every Port, and follow 


The PREFACE. 
when it chanceth to interfere in our followiy 
mn ns 
faty Pinouit'd from it, in ſome of” thoſe J 
to prevent Confuſion. 

Secondly, Whereag the Tide is liable 
Diſorders, occaſion'd * the irregular Situ 
Coaſts, and Shores: To prevent the framiy 


Wrong Not lan thereof, on | hat Acxount, I. 
from all fach Reſtraint throughout m,. 
Chapter; by ſuppoſing our Globe to be , 
around with Water, without End, or Lip, 
give free Liberty for the Moon, to raiſe hl 

d O! 


poſite Tides daily, with Owe Revolution ; 
Sun, 0 nee! em twice monthly 30 
jointly,” to raiſe em big ber than ordinary, 


* 


- Thirdly, Since the Univerſal Ocean 1 


reat Tracts of Land; and the Indin 
Pacifick Oceans, are leſs known to Us, thi 


which confiſt's of the Atlantick ad EMH / - 
Seas conjoin d, and reacheth the Artick and be 
tick Circles ; to allow the Tidal Flood its fi Norł 
either way, from the Equator, whence" it vile 50 
Hereupon, I undertake to ſpeak profeſſedly f in 
nomena of the Tide in this Ocean, and ou: E 
By of thoſe which belong to the other Two: Mere 4 


as to the Diffuſion of its Flood on each fill 
Line, I chiefly endeawour to analyſe that Pi 
which transfuſeth it ſelf over our North Al 
Diviſion, with the greater variety of Af 


Fourthly, After the Arrival of the 
the European Coaſts; and it has enter d. 
and Britiſh Channels; I trace it around both 


( 
| 


The PREFACE. » 
5, as far as they are Navigable; denoting all 


Win 
ni: Time, and Place of their Floods, with 
e verſuy of their Phenomena, as ſeems to 


e all kind of Appearances, that can poſſibly 

elſewhere, throughout the Univerſe : And 
re the Reader, that all whatſoever may be an- 
on the ſame Grounds ; I bave induſtriouſl 


„ bu up thoſe which ſeem d moſ odd and intri- 
= brougbt em to the Teſt of a due Examine, 

be ind em at the Bottom conformable to the 
Li principles. _ 


Whiy, For Iluſtration's ſake, I have draws 
of the Courſe of the Tide, according to 
mmon Tide-Tables, for all that Compaſs ; 
ſe to the Eye, the Order and Progreſs of 
H at one View; for an Example, how to 


n the like of the Tidings in all other Seas, 
re [ol Joubtleſly will be executed in Proceſs of 
nc a5 being no leſs Uſeful, than Satisfactory 
tu uriofity of Mankind, tho” as yet never at- 
Et : Thoſe, who drew: not the Origin of em 
and be Equator, not knowing where to begin 


ork ; and thoſe who did that, apprebending 
t ve how to end it ; Eſpecially, being all the 
involy'd in that vulgar Error; viz. That 
dle High-water «pon the Firſt Meridian, 


7 ere and there, at the ſame Inſtant, _ 
fd fr 1 argue, from the Cauſe to the Effect; 
at at the Moon's Preſſure upon our At- 
h A ere, makes the like Impreſſion upon the 


nderneath it: Again, that the Depreflion 
Equator (after the ſame manner) raiſeth 
dent Tides between the Tropicks and the 
Circles: Then, that the Tumour in the 
tick transfuſeth it ſelf on the Coaſts of Eu- 
&6. And entring our Britiſh, &c. Channels, 

fluctuates 


| 
| 


3 


tion,) in all the Rivers, and Seas, through 


fect in irs kind; but only requires a farther; 


as the Moon her ſelf would do, in caſe ber ?| 


fame Place: And as for the Motion of the 
or the Influence of Planetary Bodies, ben 


fuctuates up in the adjoining Rivers, till a 
from Univerſals to Particulars ; yer, ſwppuj 
the while, the Conſequence to hold on the Coy 
viz. That if her Preſſure be the Cauſe | 
Tide in Thames, for Example, it truly ca 
(for their ſtrict Connexion, and free Comm 


World : So that what I here ſuggeſt, is not i . 


tl 


cation to all the reſt. | 

| Laſtly, Ir is in vain (on the Negative Þ, 
ſearch our other Cauſes, to interpoſe ; betwe 
Preſſure and the Sea, to obſtruct its Opr 
or in the leaſt to interfere with it, as a Part 
the Tide's Production; or to act conſiſtent 
it, by any other Means, than (as the Sun & 
way of Preſſure, without acting Counter 


nary Light rais d the Tide by Ferment 
while ber Corporal Preſence depreſs'd it at th 
Time; and the Sun wou'd do the like, if ati 
Rarified and Attracted the Flood by bis Hes 
condens d and protruded it into an Eb), 


cern'd in the Work; they. are demonſtrated 
all, to be neither proper nor ſeaſonable 
an ſuch thing. Now to my Tat. . 


econd 'T R EATIS E. 
the Tide: ; or the Ebbing and 
Flowing of the, Sen., 


ent. * 2 n 3 * 8 1 — 


CHAP. * 


the Ocean's continual 6, into the Weſt : 


of the Cauſe of the Tide, and how it 
Het fe ectea, according to its full Extent. | 
ib, 

1 IO) IN CE the Motion of the Sea 
ted, t general is divided, 1. Into * 
1 : Weſterly one, hole Flux is 


Perpetual ; and, 2. That of the 
Tide, which is Periodical, and 
{till Ebbs and Flows recipro- 
| North and Soutb: Now, purſuant to the 
ount I have already given of the Produ- 
n of the Mind, in the precedent Chapter, I 
o proceed in this, (of the Motion of the 
to demonſtrate what Influence the Wind 
actually upon the former, wich regard to 
ontinual -Devolution into the Fef, as a 
K neceſſary 
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The Ocean's Weſtward-Flux 
neceſſary Preliminary, before I enter upon 
Motion of the Tide, which confiſts of a cn 
ſtant Reciprocation, Back and Forwards, lf 
tween the Equator and the Poles; to ſha 
whether they have any more Dependance on q 
another, than what is meerly Accidental; Mur 
that the Tendence of the Former may the 
haps, in ſome Circumſtances, interfere vi his 


tl 
th 


the Courſe of the Latter. tir 


e P 


S en hb , 
Of the continual Flux of the Ocean from Fal 6 th 
Weſt, cauſed by the Wind; and that its d 
rent Motion from the Tide, neither con 
with it, nor obſtructs it, as to the Subſtance ¶ Meter 


Motion. * erve 


IRST, Both Reaſon and Experie m E 
evince, that Wind and Water, being Mn 
vy and liquid Bodies, the one floating upon 
Surface of the other, they muſt,” through th 
the Ocean, be every where very Contiguous; ¶yaſſe 
by Conſequence, in ſome meaſure Coberext, (v 
very loath to be parted : Hence, it is, that ¶Merty 
Wind inclines the Sea, in Compliance with Le 
Motion, to retard or haſten its Tides into eit 
Rivers ; and the Ocean never ſuffers any in 
multuous Diſturbance within it ſelf, with 
Storms of Wind, and Tempeſts of Weather 
the Ait to raiſe t. bees 
Now, in regard the Trade-Wind, as dired 


by the Courſe of the Sun, blows continulMf that 


Weſtward, and wafts over the largeſt Comp long 


' caus'd bythe Wind. 


4 

the Earth; it muſt needs drive the Surface 
the Ocean, between the Tropicks, the ſame 
„ Wy: Hence the Mariner, in his Eaff-India 
ſho yages, which lie moſtly within the Com- 
dns of chat Climate, is forc'd to yuarter the 
ouorſe of the Sea, as well as the Mind, to get 
y rWcher ; and at his Return, he makes the beſt 


e vi his way, both being favourable ; or elſe his 
WW Macker. 


ereof the Ocean is compos'd, being Ponde- 
as well as Self-coherent, muſt needs be flow 


Eat | 


ch to part with it; and conſequently, the 
I ber its Courſe is continued towards the 
co, the more it muſt be increaſed, at leaſt to 
ce eterminate Height: Hence the Mariner well 


erves, that the Mean Courſe of his Ship is 
ghtned in the fame Proportion; failing 
m Europe to America in 2 much ſhorter Tims 


eriet | 
n he can make his Return ; and his Voy- 


ig le 


ont 

Sol f the Time that it does back again; but 
; paſſeth from Peru to China, thro' the Paci- 
vi, (where that Wilderneſs of Water has free 
hat erty to rowl before the Wind) Three Thou- 
with Leagues in Eighty Days, with much leſs 
nto either of Sail or Oar, than is accuſto- 
ny in other Seas. Roe. 
with And, foraſmuch as the continual Flux of 


Ocean into the Weſt, ſtill raiſeth a Protube- 
eon the Sea's Superficies, before the Wind; 
lire ich is continued, as far ts the Occas lies. 
tinuff that way, to recelve it; its Surface muſt 


ithet 


om long be proportionably advanced, and rhe 
FD A 


longeſt 


rival in Europe would be ſo late, as to miſs 


Beſides, That vaſt Body of Salt-water, 


receiving the Motion of the Wind, and as 


from the Eaſt.-Indies to Braſile ſpends ſcarce * 
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che back fide of Peru thro' the Anian Gul 


7 he Ocean's Weſtward- Flux 


longeſt Courſe muſt raiſe it to the higbeſt Pitch 
Hence it is, that the Flux of the Atlantic 
from the African Coaſt to the Bottom of " 
Bay of Mexico, makes ſuch Haſte thro' tl 
Caribees ; and the Pacifick does the like, fronlf 


But the Courſe of the Ocean, from the Pf via 
fick, along the Indian Ser, towards the Magee bs 
nick Streigbis, being the fartheſt Drift, pau « 
down the ffrongeſt Stream, and with th. 
greate f Precipitation that can be found ali * 
where, as falling from the greateſt Deſcent. | 'M 
And fince the Protuberant Flood before toy _- 
Wind muſt needs leave as deep an Ebb bell... 
it, yet cannot poflibly return back exaaM. v 
the ſame way, to ſupply that Vacuity ; M 
Protuberance muſt force a Paſſage back 2g”. 
underneath itſelf, by the Preponderation of Marte 
own Weight, to devolve its Stream into: cle 
Eaft, and reduce, in ſome meaſure, the s 
face of the Sea into its Natural Poſture, | 2 
an alterrate Revoluticn ; ſtill riſing vigher ( iF 
the one Part, and returning faſter towards: *þ 
other; the general Surface of the Oc r d 
mounting all the while bigher towards i. 
Weſt, eſpecially between the Tropicks, wi rnis 
the Wind and the Sea keep better Touch ui. 
one another. clip 
Such is the Motion of 8 that, 0 De 
preſerve the Warer's common Level) how mol: in 
foever it is raiſed above it, by Reſult from | ;..,, 
Depreſſion ; and is waved forward by Protreſt OR 
it is as conſtantly devolv'd back again in NV 
neatb, by way © ot Reſtitution : And for Wel the 
cf this Return, after Marten. Mere in Lancaſi i 


was drained to a few Inches deep; its Bot 
„. bei 


caus'd by the Wind. 


Itch, ng near A Water-Level, a Guſt of Wind, 
mtich „„. Night s ſpace, drove twelve Hodel 
f th =: of it to a New Ground, as having not 
_ th ompetent Depth of Water to devolve it 
fron back again at the ſame Time; and there it 
zulpil naind, till the Wind ceaſing gave it liberty 
D ou "whence i ir eme. | 
get, in regard the Sun ſpreads the Influ- 
PU: of his Rays beyond the Limits of the 
h th id Zone, àt once. over the whole Extent 
d ell the Hemiſphere ; the depending mind muſt, | 
105 ſome degree, affect the Sea with a Motion 


niverſal - that 1 is, from the one Pole to the 
zer: Whence it is found by Experience, 
t wherever there lies à Paſſage open Weſt- 
d, out of one part of the Orean intò ano- 
r; the Current ſtill holds on its Weſtern 
urſe thro' it, without any return ; as appears 
the Courſe of the Aagellanick Gulph, Which 


1c Ms conſtantly out of the. Arlarich into the 
re, / Ocean; and the Paciftk haſts again as 
her ( , thro” the Anian Streight towards the At- 
ras! ich, the one near the Artick, and the other 


che Antartick Circle; both ronning Weſt- 
his Flux of the Ocean holds on univerſally 
ard in every free and open Sea, where the 
clivity of ſome tranſverſe Shore deffects not 
Courſe any other way; as ic manifeſtly. 
s in our North Part of the Atlantick ; whoſe 
th-weit Coaſt of Guiana, from the Mouth of 
Amazoms, deciineth above Trirty Degrees 
North- Latitude, before it reach the Bottom 
the Bay of. Mexico: And the Flux of the 
* bearing up again{t it all along from the 
4 of eic, paſſeth in a Crowd thro' the 
2  Carivees 


M al 
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be 


The Ocean's. Weſtward-Flux 
Caribees, North-weſt ; and is reflected from till 
Bottom of the Bay North-Eaſt thro* the Antil;fi 
with the ſame Violence and Precipitation, tl 


it transfuſeth and loſeth it ſelf in the vaſt I 
panſion of the Ocean whence it was firſt rai 


to re-furniſh it again with its Quota of Wate 7 
and compleat its Circulation: an Expedia pr 
which turns doubly to the Mariners Accou on. 
to fall down by the Soutb-Current, from E 
Latitude of the Canaries into our Weſtern Pli th. 
tation; and when he is Homeward- boui ric 
the North Channel ſerves as well for his ſpe: he 
return Thither. I 65a. 
WO Flod 
And for an Experimental Evidence, Hd b 
ſuch a Contrariety of Motions is compoſſibli tl 
the Ocean, we have em All compriz'd wi K ae 
the narrow compals of the Beſpborus; wi ce 
has alike. Two contrary Currents, one on n 1 
Eaſt Side from South to North; and ano . 
on the Weſt from North to South ; according ce, 
the different Direction of the oppoſite Sh Ma 
ſo that rowing over the Channel, you are v 
ther carried out of the Euxine into the Profil For: 
tis, or back again, while the Middle Str of 
runs both ways at once; the Upper Six Fug 
irs Current (which riſeth out of the Eui ect 
fliding over the Lower Part of its Stream fro ot 
the Propontis, which forceth its way back agi e, t. 
all the while «nderneath ; the Freſher and Ligh Or 7 
Water of the Euxine Sea floating upon e 1 
Top, while the Salter and Heavier of the Melt 
ax (inks to the Bottom. re vi 
Such Variety of Fluxes, To and Fro, and wi 
and Down, with their Circulation, and all now] 
ore 


the fame Nature, and ariſing from the f 
| 1 Cas 


caus d by the Wind, 11 


, being experimentally compofible and Pra- 
8 | Wichin the ſmall compaſs of ſo Nar- 
and Shallow a Gullet.; what can be ob- 
ed againſt the above-ſaid Weſtern Flux of 
Ocean, and that North and Southern one of 
Tide (being Motions of different Natures, 
proceeding from ſeveral Cauſes independent 
dne another,) taking their full range in the 
Extent of the Ocean, without interfering ? 


1 til 
2:1 
n, ti 1 
t E 
rai 
Vate 4 
dic 
ou 


pla that they are neceſſary Truths, and Geo- 
ound | rically evident, | {o as not to be queſtion'd. 


The Furmer, proceeding Originally from 
Sun's Heat rarifying the Air, and driving 
Flood into the Veſt; and the Latter being 
d by the Preſſure of the Moon, and toſs'd 


pee; 


„ th 
fh the Equator towards North and South, and 
with k again alternately That floating upon the 
whit ace of the Sea all the while 3 The. diving 


n into the Deep, and riſing up again by 
ulation ;_ That conſtantly affecting the ſame - 
ce, and always alike ;.7hx being Periodical, 

| making its Viſits here and there with end- 
variety, & . as I have already ſhewn of 
Former in this Section; and ſhall do the 


N ti 
notht 
ling 
Hort 
re 
Proj 


Strelle of the Latter, occaſionally by degrees, 
Fo WMoughout the following Diſcourſe upon that 
3 - dect. | . | | a - 
* otwithſtanding, ſince we find by Experi- 


e, that Winds of other Sorts ſometimes ba- 


ag a 
mm retard the Motion of the Tide; ſome- 
\n <5 ſwell it to an extraordinary Height, or 
eit as much; and ſometimes drive it with 


re violence againſt one Shore than ano- 
r, with an endleſs variety: We muſt needs 
nowledge, that the Trade-Wind, which has 
ore even and conſtant Motion than the 
4 1 Reſt 


Reſt, Weſt ꝛvard, ſometimes defects the Courſes 


_ Hypzrbole, and blunting it bebind into an | 
lipſit, and comprefling it on each Side Par; 


treme Parts, inaſmuch as it affects the Shn 
and floats upon the Surface of the Water, wit 


The Ocean's Weſtward- Flux. 


the Tide from its true North and South Dec! 
nation from the Equator ſome Points Weſtrj 
yet without ſharing in the Cauſality of | 
Subſtance, or being an Impediment to its proy 
Motion more than by Accident, or by way 
A Modification to its Eſſect. | 

Juſt as a Stone caſt into a ſtanding Podl, rail 
an Undulation. perfectly Circular, which t 
Stream of a River wou'd have formed into. 
Oval Figure, by ſharp'ning it before into 


larly ; rendring the whole Figure an img 
fect Compound of all the Curvilinear Cu 
Sections, yet without being even a Pan 
Cauſe of the Undulation in itſelf ; fo the Tru 
Find, and the Courſe of the Ocean purſu 
thereto, barely Modifies the Tide as to its 


out exerciſing any Cauſality upon the S«bſfax 
of 1 its ee which dives underneath. it. 


N. i] 3 
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Cauſes of the Tide. 
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our Atmoſphere ; and how it z effected. 
| ZZ I 1 9} $4055 ll En 3 


raiſ diſcloſe the true Cauſe of the Ebbing 
ch ind Flowing of the Sea, as contradiftin& 
nto ie Hu and Reflux found in thoſe, Rivers 
10 have an immediate Communication 
an , and cannot be diſcover d Cut of their 
Pari cs; at leaſt the Motion of Undulation 
imp eeds be admited in the Ocean it felf ; for 
Ca 25/the Flux of the Sea neceſſarily de- 
Pam from a Higher Station; and. the Reflux 
T gain returns to a Lower than thoſe Ri- 
:r\uWhich they affect; and by conſequence, 
its ace of the Sea muſt feſpectively riſe 
Sh! from the one extream to che other: 


in regard the Sea is a Ponderous and Ina- 


5 P Vx» Li 


SEC 


he Tide is cauſed by the Moon's Preſſure 


Body, the Morion of Ale and De: 
hich is merely Local, muſt E forced 


14 


Point for the Center of their Gravity; th 


admitted for the Cauſe of the Tide, ani 


General Cauſes of the 


and conſequently reſpect one and the 


perficial Level of the Water cannot be * 
Plain, but Curv'd or Spherical, to keep i; H. 
treme Parts equidiſtant from it, and hi 
Libration on all Sides in an even Poiſe: 77 
it follows, that whenſoever any Depn -4 
made in one Place, it muſt raiſe as ir 
at leaſt an Equivalent, Rebound in ang . 
and both muſt be finally reduc'd to al... 
Level, by the innate propenſion of its C 
and that ſo conſtantly and neceſſarily, 'S 
advance any permanent Protuberance up 0 
Ocean's Surface, is ſo groſs and ground; y 
Error, as not to deſerve the regard of a mu. 
Refutation., ELIT WP 
Hence it follows, that the Motion Mhe 
Tide may be caus d alike by Aleviation Mfit r 
Reben ; for whether the Surface of HI pe 
ze Alleviated or Depreſs d from its 
Level; it muſt, by the Laws of Reſtituii . to 
turn back again thither with the ſam] Regs 
nd Speed; and repeat irs Undulation: ino 
ame Height and Depth; and both wa e 4 
muſt return back to their Natural Level, * 
ſame Rate, whether they be rais'd by Mes: 
tion, or el (©) by Rebound. IgE OE it ſe 
But, in regard Depreſſion proceeds in hes 
ately and neceſſarily — the meer Ami rin 


of ſome other Body to the Super ficies off 
Sea; the Preſſure of the Moon, v. g. more 


be purſued, as far as it will go before w 
recourſe to the Sun's Ranefattion, Magneti 
traction, Inexplicable Influence, Occult Quali 
Motion of the Earth ; whole Exiſtence 


ie 


Flux and Reftux or Tide. 


C 

the eftionable, or Co-operation uncertain ; 
/ 3; OE {cquently, not to be admitted without 
b ä oſt Aſſurance of Reaſon and Experi- 
ep 15 Hence, ; ood op IE 
Sigg,, Touching the Exterior Agent, which 
Depr | Preſſure upon the Sea's Superficies, and 


it contrary to the Natural Propenſion 
| * wn Gravity; the ambient Air, or our 
agg, fieſt occurs to be accepted; as be- 


5 Gn niguous and Co- extenſive both to Land 
„and equivalent in Weight to Thirty 
on f Quick-filver in the Barometer; or to 


y Foot of Water; and, by conſequence, 
much more than ſuffice to make the Ti- 
| preffion ; but by depreſſing the Ocean 
on here at once, and in all Places much 
it rather keeps its Surface Steady in its 
L Poſture, than drives it into any Diſ- 


18 


0” inuons with the Lower; it cannot de- 
e Atmoſphere more intenſely in one Place 
another, as being equally co-extended to 
es at once, and every where Equilibri- 
it ſelf; and ſo cannot make any Hequa- 
he Surface of the Sea underneath, by its 
trinſick Power, which is ſo indifferent tq 
Nees, that it cannot particularly affect any 
ore intenſely than the Reſt, within the 


ip f 

ever, this Etberial Space of the Air, 
ing of Matter as well as Form; and be- 
wail ſubſtantial Body, endowed with all its 


Dimenſions, Length, Breadib, and Thick- 


3 | neſs, 


4 
f 
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General Cauſes of the 


neſs, purpoſely to take up room ; hoy 
and Subtle ſoever it be, it muſt be Cm 


by a conſtipation of its Parts; and EA,, 
their Relaxation; and conſequently Me 
of receiving ſuch Impreſſions, from any S lit 
Planetary Bodies paſſing over it, and of ; 
mitting em into the ſubjacent Air orb 
ſphere below; to be derived to the Sur 0 
the Sea underneath ; as alſo of havin | 
talen off again Periodically, to cauſe that! ce 
and Flowing in it which is called the 7148p": 
Now, in regard the Moon moves in nin 
eſt Sphere of all Planetary Bodies; and HN 
tion is Concentrical to our Globe of Eau eſt! 
Sea conjoin'd ; and ſo at her Nadir, ſue if! 
ther diſtant from any determinate Place it 
on by a whole Diameter of the Eartb; Witte 
her riſing upon the Horizon, ſhe ſtill 7 
diſtance from the ſame mere than half ſo ies, 
than after ſhe is arrived to irs vertical > in 
And again, the Lines of her Preſſure wheſi not 
are ſhorteſt, they become moſt direct ani 
pact, to make the deepeſt Impreſſion uno” n 
EeAtber; and by its Mediation upon our! anif 
ſpbere; and this alſo upoſ the Sea it ſelf nno 
parity of Reaſon, muſt be continued ar D 
Univerſe, from one Meridian Weſt wardti poſt, 
ther, carreſpondently to her Diurnal Cour 2 
be ſtill repeated at her return to the ſame 4 
indefmitely without intermiſſion: So mi Oer 
Tide do alſo- 3 £05. ir 111 50 nd t 
Beſides, the Approximation of her O * 
Sea gives her power to act upon it with 
Energy, more than all the other Cel '!10c 
dies which lye ſcatter'd over the Heaven 1 7 
ey 


far greater diſtance from it; without a1 


lux and Reflux or Tide. 17 
ymination to the ſaid Effect: And the 


ay icion of her Sphere, between the Sea 
Ela. muſt needs obſtruct their Influence 
ye Tide as much : So that the Motion 
7 So Lictle regards any other Influence be- 
- of ; as we find by daily Obſervation, 


| be fully demonſtrated hereafter. ' 
on the one Part, as the Preſſure of 
is the moſt proper and effedual Cauſe, 


hat ce the ſaid Effect; ſo the Ocean is the 
| poſed Subject poſſible to receive it; as 
in ning its Spherical and Natural Level 
dy the Equilibrium of its Surface, which 
Ear eſtly taken away by the Moon's Preſſure: 
nen ſtill reciprocally enforc d upon it in one 
ace it is abated in another; the Element of 
„ö Nhe Matter whereof it conſiſts) being 
Ur ndefinitely woluble by the Extent of its 
ſoll ies, and the profundity of its Depth: 
/. in regard neither the Cauſe wants 


nor the Medium due Application; nor 
rect 2 fit diſpoſition for the Effect; that 
not follow is abſolutely impoſſible. 
anifeſt it is, That the vaſt Body of the 
nnot be hurried from our Nadir up to 
ixon, and from thence to our Zenith; 


ar k , „ * 

u poſted down again into the Veſt, and 
"our to the Place whence it came, in Twen- 
mel Heurs ſpace, without raiſing as vaſt a 


otion in the Medium thro' which it paſ- 


. nd that ſhe ſhou'd be ſo nearly obtruded 
Os, and ſnatch'd away again from our 
vith! * tO ſo vaſt a Diſtance, and with ſo 
elefi location of the Parts of the Medium, 
avec room for her Reception, and fill it up 


t every Inſtant ; yet, that this Tur 
| moil 


Exceſs and Defect; the Difference ariſe iun 


Section. 


General Cauſes of the 
moil ſhould not cauſe the Tidal Alter; 
the Sea's Superficies underneath, is ano 
poſſibility. 8 TX 
Hence the Motion of the Tide, purh 
her Preſſure, does not barely correſpond 
to, as the Thing ſignified to the Sign wit 
preſents it; but neceſſarily depends upa 
the true and real Effect doth upon its 
Cauſe ; that is to ſay, at all Times and i 


] 


Place, according to the manifold diverſii P 
Motion; as is found by Obſervation ir 
foraſmuch as the Periodical Increaſe and RF h 

ex 


of its Floods and Ebbs, exceed the mor 
{tant Energy of her Preſſure, both by en 


from another Sort of Preſſure, interferin 
Hers, without recourſe to any other! 
Cauſality, which wou'd be either pr 
poſſible to give her any Aſſiſtance town 
performance of her Work, either as 
Mpole or any Part of it; as will appen 
after: Now, to ſhew how well quali 


Preſſure is to produce the Tide, as to 
ſtance; or, inaſmuch as ir conſiſts in: L : 
n 


between the Two Extreams aforeſaid ; | 
preſent Task to explain it more fully in th 


Flux and Reflux or Tide. 


sr. III. 


pure | | | | 
_ cacy of the Moon's Preſſure upon the Sea” 
pd e Tide's production and its ſeveral Qua- 


tions for that purpoſe. 


put the Sea in its beſt diſpoſition to re- 
jive the Effect of the Moon's Preſſure ; 
> her fir Impulſe finds the Surface of 


| 
_ exactly ſmooth, and profoundly quiet; 
by eeme Parts ſtanding throughout in an 
aric m, it is in the readieſt Diſpoſition to 
erin {low its Spherical Level; and in the 
oſture to riſe again above it (as a Pendu- 


beſt diſpoſed for Motion To and Fro, 
hangs perpendiculazly :) and by the firſ 


2 it is better prepar'd to receive a Second; 


ies lower ; and gives it an Additional 
o ſpring it ſelf up again Higher than 


in z: And ſo upon her bird Impulſe, its 
ig: Hand Deſcent ftill increfſe in a Progreſ- 
in 7 portion; till the Active Force of the 


Preſſure, and the P aſſroe Reſiſtance of the 
eir Progreſs is at a fand : Juſt as a Pen- 


d of the Artificer to ſet it on foot; and 
at, it continues to raiſe its Vibrations 
and higher, till their Motion becomes 
qual and conſtant ; and ſo continues 


is © 


Next, 


being regularly apply'd ſinks the Seas 


uperficies arrive to an Equality ; and 


mov'd by Clock-work, requires the help- 


20 


as it is, diſploded out of the Mouth of 


every way. Again, whereas thoſe Sn 


/— 


General Cauſes of the 


Next, the ether, which intervenes h 
the Moon and the Sea, being a Corpore 
ſtance, of how thin and rare a Conſtitutig 
ver; yet it muſt grow denſer andharder 


preſſion ; not only to tranſmit her Preſſur 0 
the Sea, but alſo to enforce it downward © 
all that ſpace ; and the quicker the Imi 
the deeper Impreſſion it muſt make. pal 
the great Celerity of the Moon's Progreſ 4 


her Upriſe in the Eaſt till ſhe reach th; 
dian, muſt drive all the while her ly” : 
more forcibly to the Head, in that groſs: 
Element of Vater: As Fire, ſo rare a Su 


non, by the exceſs of its Celerity, make; 
lent and irreſiſtible Concuſſion in the mud 
ſer Air. In like manner, the ethcr, thi 
rare and light in itſelf, yet, by the AA. 
pulſe, may make a deep Depreſſion on the) 
of the Sea; as well as the Air, tho'i 
Hundred Times lighter than Water, pre 


rates Quickſilver in the Barometer, wh wr 
telve times heavier than it, in propon 4" 


the Poiſe of its own Weight, ccnjoin' 


the Multitude af Vapours and Ex halat ion t. 
it ſuſtains. | T 5 
| Beſides, the vaſt Depth of the Or oy 
ſtooping its Bottom ſo low, renders ti. 
Body of Water, which ic ſuſtains, mot" 
ble, and better diſpoſed for Depreſſion: L 1 


proportionate Length and Breadth, by ( 
ing the Shores, affords its Middle Stres 
equal Liberty to expatiate it ſelf mw 


Buttcms are fi and ſtedfaſt by Nature 
the Hater contain'd within their Cem 
. | | mi 


e Flur and Reflux or Tide. 


es be My | | 
> Points of their Adheſion ſerve as Center:, 


Dore ; 11 N 
tut the Lines of Water (which are loaſe at the 
ler er End) to turn upon em, as ſo many Ra- 
fun upon their Axes, which the farther they 


extended the faffer they move, and the 
lier they are ſet on foot. Hence it comes 
paſs, that the Broader and Deeper the Ocean 
he eaſilier it muſt ſubmit ; and the Lower it 
ſt ſtoop its Surface to the Preſſure of the 
n; and ſtill Lower beyond compariſon than 


of pur Narrow and Shallow Seas, as is found by 
Sul ſervation. . 6 
tha g2in, as to the vaſt Extent of her Influ- 


e : Her Lines of Preſſure (no leſs than the 
ms of her Light), are poured down, He- 
pherically, upon the hole Superficies of the 
ean at once, which makes their Impreſſion 
h frong and comprehenſive, as being the Ade- 
te Effect of ſo univerſal a Cauſe ; and muſt 
extenſively affect nll the Seas and Tides on 
half of the Globe at the ſame time, and 
erfully too, by their direct Impulſe; as well 
he Beams of the Sun, reflected univerſall 


reat a Quantity of Water into the Air, in 
Day's ſpace, as wou'd ſuffice ro furniſh all 


inary Courſe) with a Week's Expence of 
r conſtane Stream: Yet, foraſmuch as 
al Cauſes are not apt to produce particular 
as without ſome ſpecial Determination; 
ſince the Ocean's Surface cannot poſſibly 


Preſſure muſt differently affect em. Hence 
the contrary) in the Production of the 


cable, and cleaves cloſe to em on all Sides; 


the Earth's Superficies, ſuffice to raiſe 


Rivers in the World (according to their 


ais'd or depreſs in all Places at vnce ; the 
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Finally To determine this ſmart and univ 
Preſſure, to affect ſome one Place of the Sea m 
effectually than the reſt; it is farther to 
conſider'd, that the Earth and the Moon bei 
alike of a Globous Figure, and conſequent 
2 Convex Super ficies 8 the Lines of Pref ure, | 
-down from the Body of the one, muſt fall 
on the Surface of the other at all, Angles ; } 
- thoſe that fall perpendicularly, as being the ni 
direct and compadt, give the ſmarte#4Stroi 
and make the deepeff Impreſſions wherelſo 
they light; whereas, the reſt which e 
from 'em, growing more Oblique and ar 
-Difpers'd, ſuffer a Tufnour to riſe circu/arly M isi 
the Point depreſs'd ; which, if ſhe be 1e 
Equinox,rmuſt fall perpendicularly upon the Mio. 
tor: And, in regard the Moon is continua ſe | 
Motion towards the Weſt, the ſaid Poin 
- preſs'd muſt fellow her in the ſame Tract; 
lineally:deſcribe the Equator. it ſelf (as follom 
its direction) Weſtward :'And ſince every 
neal Depreſſion muſt raiſe a corre{ponden Nd 
mour on each Side thereof; the Undu ot 
Ao raiſed muſt lye extended from Eaſt ro , f b 
in Lines parallel to the Equator ; tho i 
move To and Fro, with regard to North Ce“ 

Salbei! Vo-ʃl 

After all, thoſe TwWwo Waves, ſwelling den 
' eollaterally on each ſide of that Equin aller 
Depreſſion, and having yree liberty. to on 
reſpectively towards the North and South! 
muſt ſtilt raiſe and dilate their Vndulatiom Wiſh: 
Ways at once, as long as the Preſſure it; 
ſeth; and upon its Relaxation they ate to | 


lack again into the Vacuity left behind , 


„ a 7 
- 
» | 
* „ 


Flux and Reflux or Tide. 


nivea n the Equator - and | their | Motion having 
a mi uir'd its utmoſt Celerity by their Deſcent, can- 


bei 0unc one joint Undulation, at leaſt to in 
nl! Heigbt with thoſe Two which rais'd it 
re, ede the Poles ; as being the Counterpoiſe of 
fall c Libration. ot 4 
cs : Mo e is the Element of Water to be 
he nl ugh upon, and ſo ready and well diſpos'd 
Stroh he Spherical Situation of the Ocean's Sur- 
reſoq , to receive any Impreſſion, from an Extert- 
1 gent: And withal, ſo powerful are the 
l. antages wherewith the Moon's Preſſure is 
rly all iſh'd to Operate upon it And {ſo Connaturab 
= a We Manner of their. Operation to the Pro- 
ne ion of the deſcribed Effect, that it cannot 
inuaſe but follow accordingly. (9þ a 
Pow r, on the contrary, to ſuppoſe that Co- 
ict; of the intervening Atber, whoſe Dia- 
oon: is equal to that of the Moon Orb, and its 
very Tas large as the Planiſphere of the Furth, 
den d be contracted in Length, by her Preſſure 
dunn our Globe, its full Semjdiamerer in Sig 
ro / ſpace; nay, be pitebd upon our Hemi- 
ho re and taker: off again in Six more; yet 
North eas Superficies, which ſuſtains a propor- 
„ ble ſhare of che Burthen all che while, 
ell d neither be depreſtd by the ee 
uin lleviated by its Removal ; nor ſuffer. any 
to ien from its Impulſe, ſo harden d by its 
uth 1 ity, and ſharpen'd by, the Moon's and the 


tiom * Conv/exity, (as it were on purpoſe to 


re i it;) That, (I ſay) the Element of Water, 
te toto be wrought upon, and its Surface in 
ind f vielding Poſturè of its Equilibrium, and 

vaſt an Exfent, ſhou'd, notwithſtanding, 


L 2 refuſe 


ſtop in their Congreſs, but muſt proceed to 
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nal Preſſure of the Moon: And, wheres 


wou'd make us ſenſible of the Operation. he 


"7 
. 


General Cauſes of the 
refuſe to reſent the Energy of her Operatul 
in ſo advantageous Circumſtances ; impli 
that either the whole interjacent Space, that 
criminates her Atmoſphere from ours, is an 
Vacaity, and contains Nothing at all in it, 4 
ſtructive to the Complex Conſtitution of 
Univerſe : Or, that a powerful Cauſe, dulyy 
ply'd to a well-diſpoſed Subject, ſhou'd not i 
ally produce its proper Effect: which includ 
Contradition, and is impoſſible. But this Py 
being gain'd, as to the Subſtance of our deſig 
Effect ; ler us try what farther Advance can Yo 
made for its daily Increaſe, from the Conf 
and Regularity of its Cauſe's Applicatii 
Yet, nevertheleſs, the following Rub remai c, 
be remov'd out of the Way, n 


= | dc alto at. 2 3 * i 2 
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Objection from the Weather-Glaſs Sul 


L O leffen the Force of the Moons Pr 
| upon the Ocean, it is objected that id 
filver, tho' it be rais'd in the Barometer al . 


_ Thirty Inches, by the Weight of the Mo. 


ſphere ; yet it is not ſenſibly advanc 
bigher in the Tube, by the ſuppoſed An tt 


Tide riſeth not Five Foot at one ſeaſon, 20 
another exceeds Fifty; the Duickſilver 
not the leaſt notice of any Variation; WM: 
ſeems to evince, that either it is not ra Nan 
Preſſure ; or the Quicſſilver in the Bau e tc 


6 


Flux and Reflux or Tide. 
imply 
that d 
is an 
1 it, 3 
2 Of 


Part; viz. That the Quickſilver is not 
by the Moon's Preſſure : the Mineral is 
ve times heavier than Water; and, by 
ſequence ſo much harder to be rais'd : 
in, it exceeds Water no leſs in Conſiſtence 


aulyy n in Gravity, and ſo muſt be Dyenty- Four 
not «les leſs. voluble, by way of Undulation: 
Clu cover, it grows much harder to be moved 
15 Pin the ſtrict confinement of a Tube, of no 


; deſi al 
,C Call 
Conſt 
1Cati 
main 


des the cloſe Adbeſon it has to ic on all 


he Blebb in the Middle, while it riſeth; and 
Cavity of the Depreſſion, when it falls 
n ;yet all thoſe Reluctances are jointly to be 
come at the ſame Inſtant, whenſoever ic 
11s d. Tos wo | 8 | 

Vhereas, on the contrary, . beſides the Le- 
of the Water it ſelf, it is, in reſpect of the 
in's val Extent in Length, Breadth, and 
th, indefinitely Fluid; and fo, is eaſily 
d by Preſſure, and mov'd no leſs effectually 


eter cy are, ſtill they become eaſter and Hyifter 

otion. Hence, the fr Impulſe of the 
on, having made any ſenſible Impreſſion 
n the Sea's Superficies, that irt Tommo- 
is rais d conſiderably higher by a ſecond; 
this by a third ; and ſo progreſſively ; {till 
eradding to the reciprocal Libration of the 


llrions; while the Active Power of the 
raise and the Paſſive Reſiſtance of the other 
Bare to an Equilibrium; which finds no Place 
tion. Ihe Motion of the Quickſilver in the Baro- 


L 3 Pulle 


ro remove this Rub out of our way, on the 


e than the Fifth Part of an Inch Diameter: 


s at once; as appears by the protuberance 


ulation ; as Streams, the broader and deep- 


7, for want of its Frſt Effect; the leading 
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and very effectually too, when they are 4 


with the ſame Advantages that the Prell * 


the Natural Level of the Sea; an the $i 


higher, and fo forward ; or, allowing 0 
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© he . E 3 # ot dis 25 r | : ; 
Pulſe being quite loft, which 'ſhou'd E62 
ſion both the Birth and Growth of allt 
reſt. . | | : 5 bs EE = 5 

Hence it is no wonder, that neither | 
Preſſure of the Moon ſhou'd give any vil 
Riſe to the Duickfilver ; nor the Weight" 
the Atmoſphere breed any ſenſible Commoi 
in the Sea: For, altho' both act by Preſd 


apply'd to their proper and well-diſpoſed \ 
jects; yet nothing can be affectæd on the d 
crary : For, as a Pound of Lead in the one! 
of the Scales cannot be ſtirr'd by Fifteen On 
in the other ; ſo the Preſſure of the Moon 
ing ſo far over-power'd by the Weight and0 
fence of the Quickſilver, loſeth its fr/# Stil 
and for want of giving a beginning to its 
bration, all which follow are ſpear in 
And as for the Weight of the Aimoſpbere, e“ 
never ſo much increaſed, it cannot in 
any Motion upon the Sea, as being equally (pt 
over its whole Surface at once; but n 
keeps it feady in its Natural Poſture. | 

But, on the contrary, admit, the Wei 
of the Atmoſphere were apply d to the 0 


of the Moon is; and the Effect would be 
vanced to a vaſt Exceſs : For, ſuppoſe 
f- Impulſe ſhou'd depreſs the Oceans 
face Thirty Foot, in proportion to the Qui 


ſilver's Thirty Inches in the Barometer; to n 
by Rebound, an Undulation Thirty Foot ab 
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ſhould raiſe an Undulation Thi: . Foot hip 
than the Firſt ; and the Ir another 98 
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Jo's Abatement to every Undulation fifteen 
es together; and the Product of their Riſe 
uld amount to no leſs than three hundred 
boms i ſo vaſt an Advantage doth the Preſ- 


ar Application to the Sea, as ſhall be ſnew d 
he two following Sections; and fo utterly 
the Weight of the | Atmoſphere defeated, 

out it, of any ſenſible! Effect ans _ 
the Ocean... 


double Miſtake ; t wit, that the Tide is 
ſed meerly by the Moon's fingle Preſſure, 
Fiwe Foot to Fifixi: Whereas, on the 


Impulſive Rays of the Sun; and rais'd to 
t Height, by t the ſpecial Concurrence of: the 
—— Shores ; acting. counter to each other 


en due Occaſions: ' 678 


* 
10 engen iel Srl ede 


luence of the Su dr Mom, by way of Prefs 
e, is as perceptible to Senſe, às the leaſt Blaſt 
Wind; nor, conſequentiy, ſo able to produce 
vaſt an Effect as'the! Motion of the Tides 
th all its Diverſity. Ittis rrpld; that, altho' 
> Weight of the Aumofpbere be no more: per 


ence ; yet it is:heawy.enough-in it ſelf; (did 
not like ſupport us on all Sides at once) to 
p us ſo cloſe, and fix us fo faſt to the 
ound, that the ſtrongeſt Giant wou'd be leſs 
le to tir either Hand or Foot, than to re- 
ove a Mountain: And, notwithſtanding the 


„ ſion 


> of the Moon make of its conſtant. and re- 


And all this while, the Objeftiom: runs upon | 
ſide it is depreſs d ſo low, by the Additio- 


2veral Seaſons; às will TY Fig 852 
And TE ir be den urg, that Wü is 


ptible/.co>qur. Senſes, than the aforeſaid: In- 


nd's quick Motion makes a forcible Impreſ- 
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ſion upon our Senſes ; yet, were it put to fi 
peremptory a Stop by ſome Obſtacle, as t 

aforeſaid Preſſure, is by the Surface of the $M 
*would not ſuffice to extinguiſh the Flame 


a Candle. | 


And, as to the Production of the ſaid 7; | 


Effect: Since the Wind, notwithſtanding i 
Thinneſs and Levity of the Air whereof it co 


ſiſts, compared to the Denſity and Gravity ( 


the Water which is mov'd by it, falls ſo | 
ſhort of matching it, as One does to a Hundi 
yet, by beginning to ruffle its Superficies vi 
gentle Blaſts ; and raiſing em afterwards! 
Degrees, and ſtill giving 'em due Application 
the while; can, within a few Hours ſpace, d 
order the Ocean into ſo tumultuous a Croy 
of mountainous Billows, as *twould crack! 
the Engines in the World, to ſuſtain any one( 


em for a ſingle Moment: Tis no wonder th 


the ſaid Preſſure ſo qualify'd, as I have alrea 
declared, ſhou'd by the ſaid means of recin 
cal Libration, and by the like progreflive Þ 
grees produce the more Periodical Moriont 


the Tide; both as to its Subſtance and alli 


Diverſity, according to the different Enery 
of its Application. Thus much being alledg! 
for the Production of the Tide by the Mon 
Preſſure, in general Terms; let us ſee how th 


differen Motions of the Moon reſpectively it 


fluenge the Tides of the Qcean, 


8 Ec 


Flux and Reflux or Tide. 

to + | | 

as tf | | 08 

1e Sul S EEA AIV. 

alne ( | | | | 

d 7. nal Courſe of the Moon, and the Mo- 
ng ü of the Tide adjuſted ; and the Regularity 
ite Preſure's Application demonſtrated ; and 


Vit ſhe maketh a Primary and a Secondary 
ſo , with one Revolution. | 
undri | 


s vi g vI NG already determin'd the Cauſe 
ards Mf the Tide in general; and deſcribed 
tion nner how it is produc'd : To obſerve 
ce, ¶M and Method, I am now to give an Ac- 


Croft the Moon's Diurnal Courſe from Eaſt 
ack as being her moſt Regular and Com- 


one oad about our Globe; before J digreſs 
ler ti Menſtrual and Annual Motions, which 
Aren viations from it. And, to ſpeak intel - 
recin | | „„ 
ve It is to be noted (to have but one 
tion n view at once), that I place the Moon 
all he Equator, as being the Mean between 
ne Wicks, which ſhe never tranſgreſſeth 
ledg * Degrees: And (to hunt down one 
Mon lt before another be ſtarted), 'I make 
20 tWtion to be concentrical with the Earth. 
ely i. whereas ſhe produceth to Tides with 
| volution ; to deſcribe their Production 
xactly, I ſhew how it is perform'd gra- 
in four times ſix Hours; I mean Lunar 
which are about tuo Minutes ſhorter 
te Solar. | - 
ly, foraſmuch as they are produc'd by 
Fe, which cannot affect Ling 


29 


30 


Its Secondary Effect; tho' they be produc! 


the ſame Meridian with the Moon, it i 
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and directly), more than the one Half 
Globe at once; I aſſign em Botb to th 
Impulſe; the one as its Primary, and the 


very different Means. 
Finally,” When I fay tis High-Water 


underſtood of that Tide which is cay 
Rebound between the Tropicks and the 
Circles ; as being caus'd by her Preſſure 
is made at the ſame Time, and upon th 
Aderidian,; near the Equator, Thus much 


- Firſt, It is to be conſider'd, that her ; 
of Preſſure, co-extending. to our whole 1 
ſphere of the Globe at once, begin at h 

in the Eff, to affect che Ocean up of 
Meridian; and as ſhe-mounts higher . i 
her : Southivp,, thole/Lines are not on) 5 N 
tracted in Length a Semidiameter of the ? 
but ſtill grow more compact for the ( 555 
Six Hdur r tagether; and fall more direa j 
ws Surface, to make a dłeper de preſſio . + 
the Sea) between the T rapicks, till ſne 8 
vancid to her greateft Height 3 while ti ef 
aforeſaid Undulationt are rais d by Reb ve. 
laterally: on each Side of her Paſſag en 
ftill ſwell and dilate chemſelves (f; 
High- Water) towards the Poles, till h . 
Care beat a flan a. tes 
And for the next! Six Hours, when! 70 
_ clines into the eff, and withdraws. he; 8 
and Preſſure from our Hemiſpbere by H di 
Degrest that ſnhe had :advanc'd em; thi * 
| dulatiaui muſt devolve. back again, ww | by 
; 2 — ; . re I : 
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itation towards the EquizoBial Line; not 
5 fill up the vaſt Vacuiry left by hor Ab- 
but alſo to remoun the Water's Super- 
n the ſame Place; as high ab che Oce- 
atural Level as it was ſhrünk below it be- 
that, as at her Southing Was made High- 
towards the Holes; ſo NOW, af 1 Setting, 
don the Equator. - © ob 
Fin the Six Hours ſpace ge bir Setting; 
ſhe is haſting to the Meridian of our Ant 
Ph that Eꝗqiinoctial Tumour, left behind 
don the Ocean on the Side Sf che Globe; 
ſeſcend again by its own Weight, as bow 
whence it rebounded beforè; to make 
at a Prpreſſton upon che Sex's/$yperficies 
Hemiſphere,” nd at the” ſamt In ſtant 


at he : Moon does upon theirt; bg? make Two 0Ü 
op"! ieallh oppoſtre Tide at the ſane time; there 


- Preſſurs; apd here ' Sechrdkvy one, as. 
A 0 by the Defect v the Aid eee left 
1 9 Our, Meridian at Her Setting. I 201 

en in the laf Six Hours, while the Mook 


s to, our Herzen, the Sea off bur Jade 
Globe, which Was ſecmdivih* depreſid to 


very opportunely ro its forme Heigbe; 


d in the Air, ſhe may give her Second 
a Regular Application, to drive it 


wich its innate Ponderation? And be- 
Is Secoud Revolution with mote Vivacity 
t did the Firſt ; and the next with more 
bs ; and fo the reſt that follow progreſ- 
by a Ciroblar Repetition; ; till they ar- 

rive 


4% one, as Kaus d by het immediate and 


eſt Ebb by its own Weight ori | 


while the Tumour hang s 45 it were ſaſ- | 


again more, forei Jy, in a joint Concur- 
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rive at that ſtint which is to be conſtantly 
tain d, andias it were repeated, by an Alt 
Viciſſitude ever after. . 
For, the Moon ſtill renewing her Pn 
and taking it off again by equal ſpaces of] 
at every Six Hours end; and this Prim 


immediate Impreſſion, ſetting its Stam 


on the Secoudary one, (which imme( 


follows it, and is produc'd by a conc 


Depreſſion of the Water's Gravity, as | 
the Adequate Effect of its immediate Ca 


each alternately purſues the other ſo cloſ 
leave no Vacancy in point of Time, to int 


between em, which the Moon's ſecond In 
cannot ſupply, by the more conſtant and 
lar Application of her ſucceſſive Revolut 
But, after the Motion of the Sea be; 
adjuſted, by a few ſuch Amendments, t 
common Courſe of the Moon ; and the 


Undulations are rais'd to a competent H 


þy a proportionable Number of her » 


Impulſes, regularly apply'd ; they ay 


Motion proper to themſelves, and bi 
more Equitemporary ; let their Librations| 
ver ſo much increaſed or diminiſh'd : ye 
adhere all the while no otherwiſe t 
Courſe of the Moon, than a good-going 
Ium-Clock does to the Sun; ſo as to ſtick 
to their mean Motion, let the Real One 
how it will; notwithſtanding, ſo as ſtil 


their ſtated Occurrences to a Point: 4 
vincing Argument, that as the Motion( 
Clock has a dependance on that of the 


the contrivance of Art; ſo this of the 7 
its Dependance on the Courſe of the 
the Order of Nature; yet all this while 


lu and Reflux or Tide. 
ard to Another of their own, to Qualify 
d it is no leſs neceſſary, than that the 
ſe and Decreaſe of Day and Night ſhou'd 

| on the Riſing and Setting of the Sun; 
> different Conſtitutions of the Four 
s of the Near, on his reſpective Arrival 
our Cardinal Points of the Zodiack. 

s far the Motion of the Tide is adjuſted 
an Time with the Diarnal Courſe of 
n, whereon it depends; and (foraſ- 
as is yet conſider d) it ſhou'd keep to a2 
Height ; but being found by Obſerva- 
fall ſhort of it at ſome Seaſons, as much 
cceeds it at other: It is next to be exa- 


S E C Te V. 


be Tide's Menſtrual Increaſe is cauſed by 

oncurrence of the Sun's Influence with the 
on, at ber Change and Full; and it's De- 
ſe for want of it, at ber Quadratures. 


I US far J have deſcribed the conſtant 
ourſe of the Tide, as depending ſolely 
he Preſſure of the Moon, turning Con- 
ally about the Earth; and making the 
ding Tides conſtantly equal, without any 
on: Now, in regard the Menſtrual In- 
of thoſe Tides conſtantly makes higheſt 

„ when ſhe is either in conjunction with 
in at her Change, or in their oppoſition at 
J: And the Decreaſe is at its lowe 


* 
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when-ſhs, is in her Quedratures ; thoſe] 
2nd Ebbs muſt be influenced by em b 
Floods, by way of Addition, and the F 
Sulſtracfion; that neither an Effect n 
2 pre a a ſufficient Cauſe, nor the( 
may, 1c le,Jts proper Effect. St 1 
Again, foraſmuch as Light and Heat: 
chief and moſt powerful Influence of 1 
netary Bodies; and the San particular 
ſtinguiſhech himſelf from all the reſt, in 
the Sovereign Origin of em. both; I 
demonſtrate: that his Rays, as impreg 
therewith, are the moſt 14 and . 
Cauſes to produce the ſaid Tidal Var 
and withal, that the Ocean is as well d 
to receive em. 0 


Firſt, Concerning the Sun's "Light ; ! 
tion being progreſſive, and the p. 
whereof it conſiſts extreamly fmall, it] 


thro' the Air down to the Sea, as thro 
or Cryſtal, without any great Impedit 
yet ſince we find it ſtrongly reverber: 
its Reflection from the Ocean ;- we may 
infer it to be fopt in part, and.reſiſted 
ſpondently, in its Career,by the Oppoſit 
the 'Salt-Water, as well as of; any other 
rial Subſtance; and to faſten Strokes u 
of a determinate Force; and. what it W 
Weigl, it redoubles in Effect hy the Cel 
its Motion; and by this means, acts moſt 
erfully upon the Organs X Animals ; 
drives, AS: it were, Wedges of Heat int! 
Hearts of Plants, and Things\Inanimati 
ſeparates their more Solid Parts: All whi 
confeſſedly the Properties of Bodies, a 


ok i Melong to Material Subſtances ;; andbcon- 
n bey enable it to operate upon the Sea, as 
1c EH dy does upon another; and powerfully 
m due Application therettdo 6 
the Hin, the reflex Heat of the Sun ſeconds 
SG Preſure of his Light with à retorted 
Teat upon the Sea; by raifing Vapour and 
of ions into the Air, that gravitate upon 
cular face of all Liquid Bodies; to that De- 
ſt, in to raiſe the Quickſilver in the Barome- 
31 the preponderation of the Atmoſpbere, 
npreß / ches (the ordinary Weight of the 
and n Air) up to 3x, (which is the Additi- 
Vai ſſure caus'd by the Energy of the Sun's 
ell as is found by Experience; the Over- 
thoſe Four Inches of Quickſilver being 
nderous to Four Foot of Water; and 
ht ; "Went to the Preſſure which it impoſes 
e Pie Surface of the Sea; in proportion to 
, it ver it actually exerts; which amounts 
throPreſſure of Four Foot of Water, ſpread 
edifice hole Surſace of the Ocean, 
rbera es, thoſe Vapours and Exhalations, 
may hey are raisd, grow: more Ponderous by 
ſiſted coil againſt the Impulſe of their Mo- 
polls a Pound of . Lead, while tis only kept 
ther in the Air to the ſame Height, weighs 
ces re than a Pound; but if it be lifted 
it wlll increaſeth its Preſſure proportionably 
je Cel increaſe of its Motion; as; on the 
; molly, if it be let fall again, its preſſure 
alas much, till at laſt it weighs no more 
at ini Feather: Moreover, ſince the Sun 
nimate r one half of his Diurnal Revoluti- 
[| whiWaiſing the ſaid Vapours and Exhala- 
46, 200005. v< find by experience, e 
© WNIC 


fall ſhort of producing its proper Effeg 


miſphere, as univerſally as the Lines of h 


creaſeth equally with hers, till Noon; 3 


© General Cauſes of the | 
which fall again betimes in the AfternullM 
Energy of his Operation ſeems con 
improv'd, that can raiſe ſo vaſt a Wg 
High, in ſo ſhort a Time. 


Secondly, That the San's Influence m 


the Sea, for want of due Application, 
Heat and Light ſpread themſelves overq 


ſure do. 2. And alſo affect the Surfac: 
Ocean more intenſly between the Tryj 
depreſs it by their Impulſe more eff 
and as remiſly towards the Poles, to gi 
liberty to rebound more freely there: 
the Force and Efficacy of his Influq 


quite taken off again, before Night ; 


different Seaſons of the Nr, what iſ 3 
ſpectively gains at one Seaſon it Mai 
another. a uci 
But, on the contrary, the differen 1; 
of their Diurnal Revolutions divide a 
ken the Efficacy of their Force, for ot 
due concurrence to produce the ſame o- 
for, at their Conjunction, his Rays and a / 
Lines of Preſſure, following the are 
Rion, ſend down jointly their moſt dn 
compact Force, to raiſe the highef MWR!; 
the loveſt Ebb; but the next Day, comWlknuc 
both up at once to the ſame MeridioWiicfi 
their Force being divided they fall is k 
their former Effect, by a Sixth Part; Mf t 
their Third return, more than that; and ing 
_ greſlively for Seven Days together, till i ., 
of the Firſ# Quarter; the Motion of ſaic 


2 | 


Flux and Reflux or Tide. 
adhering to the Courſe of the Moon, as is 
f by Obſer vation. . 
ut after her Quadrature, till their Oppoſition, 
Strokes of Light and Heat, and Hers of 
ure, fall upon the Diamerrically-oppoſire Un- 


ice tions; and as diverfly affect em, in their 
Effe rent Hemiſpheres ; hitting em daily more 
tion, H, and advancing em higher and higher, 
over eans of Depreſſion; till the Plenilunary 
s of reach the height of That, at her Change; 
urface the Manner of their Operations be very 
e Trent: For, whereas at her Change, they 
effet with united Force, in effect, a double Im- 
to gi with one ſingle Stroke, to one and the 
ere: Undulation, letting its Oppoſite paſs diſre- 


[n fluid : Now, on the contrary, at her Ful, 


n; give their Strokes ſingle and apart, to 
ight of the Diametrically oppoſite Meridiansʒ to 
hat t both the Emergent Undulations at once, 
it aiſe em to their Novilunary Heiglit; by 


icing: the ſame Effect as before, tho by a 


reren 1ifferent Manner of Operation: Juſt, as 
ide a Pendulum is mov'd by à Clock it mats? 
for ui hot, as to the Effect, whether it be toſs d 
ſame one way with a double Force, or Both ways 

; and angle One; for, in both Caſes, its Vibra- 
. are kept up to the ſame Heigllt. 
Ott am KO LY þ SR 
veſt E ſtly, While the Conſtitution of the Sea 

, conWnues in its laſt Diſpoſition, for this yew 
idionieſſion of the Sun's Influence; and tbe 
fall kept Actually in Motion by the Preſ- 
Part ; f the Moon's Diurnal Courſe, to receive it; 
; and ing elſe can be required to raiſe it, at due 
, till, to a Height extraordinary, beſide the 


x of i ſaid Influence, ſo apply d. 
| N =: 


As, 


. 


8 


ſeventeenth overcomes the Friction of the 4 
yet after That, every Scruple that is added g 


of the Sun never ſo weak; yet, aſſiſted by 


But, leſt the Height of the Tide may {: 


to be rais' d within the Space of ſeven Day, 


Adverſe to the ſame Degree, by a owe | 
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As, when we have put a Pound into q 
End of the Scales, and endeavour to raiſs; 
by caſting Oaunces into the other; tho! it 
not, till the Addition of the ſixteenth Ou 
brings both Ends into an Equilibrium, and 


> = CO - 


an Increaſe of Velocity to its Motion: So in 
preſent Caſe, be the Super. influential Po 


aforeſaid Advantages, of a Regular Applicai 
it ſufficeth to advance the Ordinary Heigh 
Tides (which are already put into Moti 
and kept on Foot, by the Diurnal Preſſure of 
Moon) to an Extraordinary Height; and ſe 
to diſcriminate Each from Other, with 
indefinite Variety of lacreaſe, forward, till th 
Euminary's Conjunction, or Oppoſition ; ani 
Decreaſe, back again, till her Quadratures; 
ceſſively, thro' their Menſtrual Revolutions 


too much Advanc'd at the Change and 
above that which happens at the Quadra 


the additional Rays of the San: It is fan 
to be conſider'd, That the Force which 
add to the Preſſure of the Moon, (by their 
currence at her Change and Full), for the 
creaſe of the Tide, is not only ſubſtrafu 


her Quarter- floods; but directly occurs, int th 
| ſame meaſure, to ſuppreſs it; ſo that the ew 
Influence cauſeth different Tides, at co of ˖ 
Seaſons, in a double Proportion to its real Fofinue 
inaſmuch as it does not only withdraw, ih: 
was Auxiliary before; but renders it afterui t an 


plication, 


Flux and Reflubs or Tide. 


to ence it comes to paſs, That the Menſtrual 
rai W--2\c of the Tide, according to its whole 
unt, doubles the Higheſt, which the Sun's 
Ou e Force cou'd directly give it: Foraſmuch 


and 
1e A 
ed g 
o in 


the Firſt ſeven Floods, after the firſt or laſt 
ter, it only takes off the Impediment of 
Oppoſition, which is made to the Riſing of 


eres afterwards, for the other ſeven before 
4 by | hange and Full, by the joint Concurrence of 
pic in fluence with Hers, they be as much ad- 
eight d above it; and ſo by acting counter to it- 
— at different Seaſons, coextends to the whole 
re of. 


1d fe t by its contrary Application, as aforeſaid. 
vitht 
till th 
; anl 


s and Shores, (which affect not the Neap- 
at all,that can hardly reach 'em); helps to 
Theſe more Advance Floods to that extra- 


tion after, „ 
nay f. | | 
and | 7 Ws - 75 7 


adrath 


Day, 5 | | 
is fan ze Sun's and Moon's Annual Courſes thro 
mo Zodiac, jointly diverſify the Depending Tides, 


L raiſe the Equinoctial Tides. higher than the 


Ir the! 

ſtrad | | | 

rs, in the Two precedent Sections has been 
the ewn, Firſt, The Application and Effi- 


t con 
2al Fol 
aw, N 
fterw 
ram! 

He 


of the Moon s Diurnal Preſſure, to raiſe and 


ht. Secondly, How effectual the Acceſſory 
t and Heat of the Sem has prov'd, for Di- 


Quarter. floods to their uſual Height: 


ſides, the ſuperadded Aſſiſtance of Inclining 


nue the Common Tide to its conſtant 


ying thoſe Tides, by way of Increaſe and 
_— Decreaſe 
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ces, in former Sections. 


and their e and Apbelions, may Ani 
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Decreaſe reſpectively, to their Monthly Ay 
Now, concerning their Annual Courſes, c 
the Obliquiry of the Zodiack ; It is farther; 
ſerv'd, that all along their Progreſs, from 
Tropicks to the Equatur, (where they ſend d 
their moſt direct and compact Influences, 
take their largeſt Compaſs about Our Tex 
queous Globe); they jointly raiſe the Ine t. 
ning Tides, by ſucceſſive Degrees, till 
reach their Equinoctial Pitch, which ſurmo 
all the reſt ; according to the Theory of i ©© 
Tide, laid down already on ſeveral Occu 


But, to ſupply Now, what was omitted] 

It is farther to be conſider'd, that the Þl 
tary Motions being Elliptical, and conſequs 
their Influences more and leſs Intenſe, act 
ing to their ſeveral Diſtances from Us; i * 
the Equino#ial Tides may be augmented hy 
Moon's Perigeum, and the Earth's Peril 
louſly diminiſh them as much, whether th: 
Conjunttively taken, or Apart, as it ſhall hay 
to an Indefinite Variety. 

Again, Foraſmuch as Strokes of the / 
rection make deeper Impreflions, than 
that are diſperate; and the Moon ſticks nt 
cloſe to the Ecliptick, as the Sun does: U 
every Approach, or Declination, ſhe make 
Strokes more or leſs Effectual, upon the! 
Surface : Beſides, as by their Acceſs to thi 
and Receſs from it, their Courſe, with 10 
thereto, is either Accelerated, or Retarde(, 
Motion of the Tide muſt, in ſome meaſut 
ſo too; with ſeveral other Anomalous Diff 
ces, both of Exceſs and Defect; which are n 


"2 
4 
9 


W Flux and Reflux or Tide. 
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her! 
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object for piercing Wits to diſcover, and for 
> Specalation to manage; than a fit Subject 


> employ.d about; ſo that they may here 
ell omitted, where nothing more than 
ty and Clarity is intended. 
it, what falls within the Cognizance of 
Both, is, that the intervening Ather, (by 
e Means the Preſſure of the Moos is ſup- 
to affect the Sea,) is of a yielding and com- 
e Temper ; and withal, the Body of Ma- 


h with the Impulſe of the Moon ; but the 


. hich is rais'd, muſt fall ſhort, both in 
„ and Spee, of the deſign'd Effect: And 
Je very Allteration, either of Speed or Cau- 
wy it muſt rather obſerve: Her Mean Moti- 


an Her Real Courſe: As a long and heavy 
um, little regards che Unequai Draught of 
lock ; but rather ſticks to a more regular 
, In due proportion to its Length and 
, to keep the Index to an exact Time. 


eavy Body, is gradually Increaſed, by the 
ance of Reciprocal Libration; it will go on 
aſing, tho” not at the ſame Rate, after the 
df the Mover begins to abate, till it come 


= an Equilibrium with the Remainder : 
ou. the highe/# Tides regularly happen, wo 
th I :e Days after the Change and Full, when 
ple” ee of the Moon's Preſſure begins to decay, 
iſ meet not with ſome Anomalous Impedi- 


to ſtop their Career. 


M 3 The 


ull Experience, and ſhort- ſighted Obſervation 


ich is affected, of a ponderous and liquid 
itution: Hence, the conſequent Motion 
e Sea, cannot be ſuppos'd to keep exact 


reover, When the Motion of any Liquid 
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and withal in her Perigeum ; three or fou i 


of the Cauſes already aflign'd , for the 1 
and Decreaſe of the Tides ; from the fit 

preſſions made upon the Sea, to their ful 
vance to their Equinoctial Height. 


Moon have to Act; and the due Difſpoſiti 


Moon, (in concourſe with That of the & 
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The Concluſion is, that the higbeſt Tides y 


ble muſt happen of Courſe, when the g 
at his Equinox, and the Moon upon the Ecliy 


after the Change, or Full; and muſt ſwell ij 
eſt, either upon the Equator at their joint 

currence from the Atlantick and Etbiopid 
ceans; Or, as I conceive, about 45 Depn 
North and South Latitude, where their Col, 
Tumours moſt abound : And this Recaji 
Inſtance will ſerve well enough, to remin 


But to proceed: farther, to weigh th 
Advantages of the Power, which the Sull* "* 


the Air, which is the Medium that both 
veyeth and enforceth their Influence up 
Sea; as alſo the Capacity of the Subject. 
to receive the Effect; with a Liberty to! 
ſuch Adaitions and SubſtraFions, as the Ii 
Art direct, and the Laws of Motion allo 
plainly appears, upon the Principles al . 
laid, and the Method which I have fol Iſt 
that the Motion of the Tide hath ever 2 F 
and muſt ſtill ſtick cloſe to the Courſe 


Pays, Months, and Years ; One Age afte! 
ther, without any Obſervable Deviatio 


Flux and Reflux or Tide. 


des X ; e + 4 4 + & 5 © £ » * 4 oth 2 
Ec 175 = | 5 
four | 1 C H A P. II. 
ell 15 1 
int the Tides of the Ocean, as being 
oj bounded by Coaſts, and Shores. 
Depra „ en 
| | | O punctually, as I have already 
* Fw demonſtrated, wou'd the Motions 
ne In of the Tide obſerve the Courſe of 
e fi 2 the Sun and Moon; and all their 


r ful 


Coll 
min 


ond to each other, according to the Scheme 
vedrawn,if the Extent of the Ocean's Super- 
s were boundleſs; and ſpread Univerſally over 
Face of the whole Earth ; to receive their 


he contrary, the Ocean being actually con- 
on all ſides, by «unequal Shores and ſhoaly 
ms, to intercept its Motion, before it be- 
and likewiſe to interrupt its Courſe, be- 
it ſhould end; diſordering its Undulations, 


to proportion my Meaſures accordingly ; 
Ity of the Tides, ſo cauſed throughout the 
Id, is fairly accountable, and withour 


h Difficulty deducible from the ſame Prin- 
Es, 25 


Diverſities might as exactly cor- 


Preſſions in full Meaſure, and comply with 
Influences without any Reſtraint: But, 


irregular To's and Fro's all the way: 1 


s to make it plain, That, when all Cir- 
ſtances are duly conſider'd, the whole Di- 
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1. 
 High-Water ſtated at the Interſection of the Fy 
tor, and the Firſt Meridian; as being the] 
leaſt obnoxious to any Confinement, by Neighh 
ing Coaſts, & c. 5 8 | 


5 O W, to purſue the ſtrict Dependy 
of the Tide, eſpecially upon the My 


under the aforeſaid Confinement of the bz 
and ſpeak more particularly upon that Sus: 
as to Matter of Fact: I muſt fix the Cen Hf 7 
my Obſervation and Diſcourſe, on that oo 
of the Ocean, where the Firſ# Meridian r; 
the Equator, at Right Angles ; as moſt abſti « 
ing from the various Irregularities of Sh ſult 
and Shores; or, That Great Meridian, vi; 1 
divides the Atlantick and Ethiopick Ocean join in 
at the moſt equal Diſtance from thoſe the 
Parts of the World, which confine it; lauſ; 
America, on the Weſt; and from Europe, c 
Africk, towards the Eaſt: (the Ocean : A 
open there, towards the North and South inWiſf-tor 
the Equator, as far as the Artick. and Anta he 
Polar Circles: ) To ſtate aright the Flux, 1 5 
Reflux of all the Tides, that either dept 
upon it, or have any Analogy to it, in oi 
Places. 5 . 

Having therefore firmly eſtabliſh'd, in eſta 
precedent Diſcourſe, that the Preſſure of N cou 
Moon cauſeth the conſtant Motion of r of 
Tide; Again, that her Preſſure ſtill i»cruWnt : 
till ſhe reach the Meridian of any determii eric. 

Place; and farther, that it is moſt intenſe bel 


9 


Hlu and Reflux or Tide. 
Ezusator; and after all, T have ſhewn at 
t, that the Ocean, upon the ſaid Point, is 
Jod to receive the Impreſſion: Hence 
We {afely conclude (ſince as often as the 
s actually put, and Subject well diſpos'd, 
ect muſt neceſſarily follow ; ) That it is 
tr upon the ſaid Point of Interſection, 
nas the Moon arrives to that Meridian ; 
is the Poſition to be prov'd. 


C- 


2ndu , to reverſe my Diſcourſe, and argue 
Mui the Efe# to the Cauſe; it is conſtantly 
1c by Obſervation, that it is High-Water 


ds the Pole, (v. g. in our Northern Lati- 
f England, )upon the ſaid Meridian, when 


hat oon is alſo upon the ſame Line, at the 
;; and by conſequence, the Ocean muſt 
bl depreſs'd there, to raiſe the Tide here 
She ſult, from that Depreſſion, as its proper 
„ wy; ſince the Surface of the Sea cannot be 
jon one Place, without an equal Depreſſion 
e Icher: So that, whether we argue from 
t; Mauſe to the Effect, or the Converſe ; the 
pe, concluded as before, in the way of 
: And our farther Recourſe muſt be to 


Autan the ſame by plain Experience, and Matter 
ux, * ! | HERR EN 

depe 5 

in ol g. 

„in eſtabliſh this great and important Truth, 
e of courſe to the Mariner's Obſervation for 


ent is to be made, lying between Guiana 
rom eric, and Guinea in Africk; the Engliſh 


enſe belonging to thoſe Places, ought to be 
con- 


ators, and their Pilots for Inſtances, to 


r of Fact; the Streight, wherein the Ex- 
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Interſection aforeſaid, an Eaſt and Wi} 
Moon Days; which is the only Inſtang 


he produceth of the Flood, within Ez 
grees of the Equinoctial Line, on that Sid 


Mouth of the R. Amazones at VI:; oral 
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conſulted ; at what Hours, the Water un 
both Sides of it; to gather chence hy 
when the middle Channel, more, 
abounds with Water: And to begin vi 
Weſt- Indian Pilot's Account, which is the 


er, and of quicker Diſpatch : He info,” 


that EO | 
Before the J. Cajana, which lieth Fin 
© grees to the Northward of the Equatn 
© aboutTwenty Degrees to the Weſtwarl 


© makes High- Water there, on Change ani 


that can be concern'd in our preſent En 

But, to come up cloſe to the Liv 
about Five Degrees nearer the ſaid In 
the Flood, as all Navigators obſerve, þ 


ter later than the J. Cajana; the Entra; 
the former River being much larger, a 
of Iſlands with Inlets, to take up more 
before they be full: And it cannot be di. 
that the ſame Atlantick Flood, alike affe 
Braſilian Shore, all along from thence t 
Roque, (its utmoſt Eaſtern Point,) with 1 


Eaſt and Weſt Moon; that is, at VI, or A. 


abouts. 

And paſling over the Streight, to the 
ſite Shore; our Guinean Pilot preſently in 
us; Firſt, © That at River Serbera, upd 
* Edge of that Coaſt, the Water flows wi 
© Eaſt and by South Moon; that is, at VI: 
f (following the Shore to the Eaſtward,) 


f Moo makes High- Water at Swine, 4 me 


„Nu and Reflux or Tide. 


m a little farther, at Gojawvan, a N. E. and 
> 7%, and an E. N. Eft Moon, makes che 
whe er flow at III 3, and at IV: And paſſing 


g the ſame Coaſt to Caran, an Eaft Moon 
ds there, at VI; as alſo an Eaſt and by 
bone, at VIz: At Bening, an Eaſteriy 
fills all full, at VI: And at R. Rey, an 


15 the 
infon 


= Moon, and an Eaft and bY South does the 
wart at VI, and VI 3: Ar Bato, and Camaroon, 
7 aſt, at VI: At Monamba's Hole, an Eat, 
i an Eaſt and by South Moon, at VI, and VI: 
* . Danger, an Exfterly, about VI: And 


_ that at R. Gabon, upon the Equinoctial 
it OE, an Eaſt and by N. makes the Flood, at 
It Ent 
Lim 
Inter| 
e, h 
Or 2 
ntrall 
„ 20 
nore 


After. 


e da ions upon the precedent Account of the Tides, 
alle. :b- Equator, in the Channel between Gui- 
* la and Guinea. 


oll Aving already conſulted both Reaſon, and 


the er „ As far as both can aſſure Matter of 


do BY upon the Coaſts of Guiana and Guinea, 
ub che Paſſage of the Atlantick and Etbiopick 
„ Intercourſe between them: 1 am now 
„ ake ſome Reflections upon the paſs'd Ac- 
r, for the farther Elucidation, and Eſta- 
ment of ſp important a Point; which 


ſuſtains 


: which includes all the reſt, (one except- 
both for Time and Place, as will be ſnewn 


Experience, about the Time of High- 


'S 
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ougght to render that Hour regular, and t 


Tuo, of thoſe Three Diſſenting Rivers; tox 


Moon, above Forty Minutes; for all that In 


yer at Gojavan, it floods at IT] 4, and IV; 
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ſuſtains the whole Frame of my folloy 
Diſcourſe upon that Subject. 


Firſt, It is obſervable, that Six of H 
Thirteen Places, which the Pilot for Guin, '* o 
marks, have High-Water abſolutely a it) 
without any Variation: to wit, Cajana, Sulit 
Bening, Bato, Camaroon, and Danger; whij iſely 
being ſo well agreed, and near an equal Ny 
ber with all the reſt, which are dive 


obſerv'd : Beſides, Four of the Diſſenters m Tic 
but Half-Tides at different Times ; as Sek 
Caran, Rey, and Monamba ; which ſwell at Cent 
and withal at 3; after; which plainly procey 
either from the Dnevenneſs of their Shore, 
the ſhoaly Bottoms which retard 'em : Andy ea L 


Gabon, and the Amazones, which are more) 
ſitive in their Miſtake, and remain unaccou 
ed for; the Former, makes at V;; and 
Latter, at VI g. 5 | 

Whence it is to be noted, that at all! 
aboveſaid Thirteen Places, ( Gojawan except 
the Sea is full, either exactly at VI, (their ca 
mon Standard;) or within; before VI, or zt 
ter it. | RE. 

A Difference ſo inconſiderable, and the! 
equality of the Shores, which occaſions it 
moderate ; as to divert the depending Tit 


neither Way, from the Riſing ( and Setin ls at, 


oeh. 
to 01 
full, 

tinues 


Qua. 


of Sea, between R. Gabon and J. Cajana, fid 
Eaſt to Weſt, above Twelve Hundred Leagu 


which is ſo prepoſterouſly early, and withall 
” : disc. 


Flux and Reflux or Tide. 


reeable to its Fellows, that it merits an 
aſional Conſideration extraordinary; and 
as is by no means applicable to any of 
eſt. Now © f 1 
is obſervable, that, to heighten this Irre- 
ity, and withal to remove the Difficulty; 
N. Swine, Which lies next before it, flows 


be ſly at VI; and Caran, which follows 
|xW after it, at VI3; their Shores being 
in y equal, direct, and free from Shoals; 
* t the Coaſting Current, when it brings 
8 Tides along with it, paſs ſmoothly by 


contrary, the Mouth of the R. Gojavan, 
h gapes wide open to receive the Flood, 
Palmas, which ſhoots it ſelf [fartheſt into 
Sea beyond all other, cloſe behiiſd it; and 
s the Coaſting Current the moſt perem- 
y Check ; and the firſt EaFerly Turn, along 


backs the Flooding Stream into the River, 
greateſt Force and Precipitation; ſo as to 
| its Tumour, upon the firſt Appulſe to 
Shore, by Reſult, ſo much ſooner and bigh- 
as not to be ſupported any longer to the 


"= „ | 
nd the Flood, (as we are inform'd from the 
ervation of an Ingenious Friend,) makes as 


ls at IV; the Current driving it ſtrongly, 


1 .verba#tily upon the Shore; yet, accord- 


Tra 
, frat 
api 
IV 
hall 


ſazr 


tinues Riſing all the while, till it be at 
t Quarter-Ebb cloſe at Land, where it ſwell'd 
higheſt 


without any Impediment; whereas, on 


Coaſt of Guinea, after it has left Braſile; 


Pitch, after the Energy of that firſt Puſh 


doſterous Haſte at J. Cajana, where it 


to our Vet. Indian Pilot's Account, it is 
full, aloof off the Coat, till VI; where it 
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| for Four Houri Difference of Time, and Tu 


ducceſſion; as well in the Paſſzge aforeſail 


= Diurnal Conduct of the Moon 3 the ſame ( 
ſervation may, by Parity of Situation, be! 


General Cauſes of the : | | 


higheſt before: And the like happens at oi to 
Places, on the like Occaſion ; as will be; 
appear hereafter, by many Examples: ſo 10 
ctually does that mof? Irregular Tide wi 
the Compaſs of our Obſervation , contrj 
( when the Anomaly of Currents and S oaſt 
adjuſted) to our preſent Satisfaction. H oth 
It is farther obſervable, that the Flood WW: a 
ſues her Diurnal Courſe ſo cloſe, as to ihe C 
no Two Places, of an Eat and Weft Poſi 
at once; but one after another ſucceſſ on 
from R. Gabon to F. Cajana ; Flooding Wi tov 
Atridians all along reſpectively , at her Tt 
(and Setting) Inftants. 1 0 | 
Now, in regard the Ebb, keeps at the * 
Six Hours diſtance from the Flood, tha us 8 
Southing Moon does from her Rifeng and NMectie 


ting; it muſt be Ebb at her Southing , W itly 


it was Food ar her Riſing before; chro|Miſtting 
that Tract of Sea, with the ſame Order, | 


the Intercourſe of the Atlanticł, and Etbi | 
Ocrans; and with the fame Moon, that wa 
been already remark d upon the Guianan, Ihe ot 
Guinean Shores; from R. Gabon to J. (ij 


Hundred and Eighty Leagues Diſtance of Pl Her 
as Aforeſaid. j | 


After all, fince the joint Obſervation of foraſt 


Two Pilots, co- extends to Sixty Degrees ij 
the Equator, and Four Hours upon the Hi ly, t 
ſcope; and affects both the Land and Ses Meri. 
termix d, of all ſorts of Poſitions; the Mot 
of the Tide being adjuſted thoughout to! 


py 


— 


nul Reflue or Tide 


to all other Seas and Shores around Our 
>; whether they lie ſhut up by Land, as 


nd Arabian Shores, towards the North ; 


oaſts, towards the South: Or elſe lie open 
oth Latitudes, as the Pacifick Sea, and the 
ht aforeſaid, do towards North and South: 
e Concluſion ſtill holds, that there mut 
be Low-water upon the Line, whereſoever 
on # vertical; in caſe there be Sea- room, 
towards the North, or South, or Both, to 
Tidal Impreflion. I 


5 in regard the Tide by this Account, 
us Summ'd up, ſtill Flows, on the faid 


4 


ting alſo ; as being directly Oppos'd each 
er, both in Time and Place: So it muſt 


ſaid Meridian, as being the Mean between 

wa Extreams; as alſo on the Oppoſite to 
he other Hemiſphere, for the ſame Reaſon; 
don all other Meridians, and Parallels be- 


Her Preſſure conſtantly attending her 
ce, in all Places, without exception: 
foraſmuch as every Depreſſion between the 
ks, muſt raiſe a correſpondent Reſult col- 
ly, towards the Polar Circles, upon the 
Meridian; it muſt reſpectively make 
vater at once, in both North and South 
les, when ſhe reacheth their Meridians, 
e be Sea-room for that purpoſe. Let us 
Firſt, By Experience, that there 4 _— 

; ally 


hiopick and Indian Oceans are by the Gui- 


he Atlantick is by the Braſilian and Guia- 


ection, at the Moons Riſing ; it muſt con- 
tly do the like, upon the fame Point, at 


e at its Loweſt Ebb, when ſhe is advanc'd 


the Tropicks, upon her Approach to 
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ence; the One End of the Tidal Balance | 


Preſence is withdrawn which ſupports it; 


where the Preſſure of the Moon firſt q 
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ally ſuch a Reciprocation of Tidal Tn, 


in the Sea; and ſhew, Secondly, By Rey... 


the Mannor How it is really Effected. nde 


* „ 


— 2 * 
7 


8 e r III. 


How the Tide « ſtirr'd up by Preſſure, and ; "IM 
nued by Libration ; and whither it ene s 
ſelf, before it makes its Returns. Ne p 


Aving found by Experience, that 
Lo- Water at the Equator, when the M | e A 

is actually Southing upon the ſame Aridi, t 
Our Northern Latitude of England, as Wl De: 
ſtoop'd There by her Preſſure, upon the Poi here 
their Interſe&ion ; and that, as the Ii Re: 
rais d Here at her Southing, by Reſult ; ſo it 
needs be let fall again at her Setting, when 


ſo be ſet on, and taken off again interchanWe Cc 
at every Six Hours End, by Libration : A and 
nally, that the ſame Six hourly Reciprocation,c An 
(thro' the Analogy of Their Seas and FiliMrida 
with Ours) be punctually obſerv'd all the WM! i: r 


over: Hence it occurs to deſign its Peri hede 


Place, as well as Terms of Time, both Herein: 
Elſewhere ; and to ſhew how its LibratiouM the < 
perform'd, and how far they are extended, ar tt 
in Our North Atlantic, and in the other le 
Diviſions of the Ocean. 

Now, to conſult Reaſon, as well as Eich 


Riſe and Fall, immediately upon the Eu Vrd 


2 


Flux and Reflux or Tide. 

Tun 
a aforeſaid : And the Other End is to be Ex- 
nded as far as the Bottom of the Ocean (which 
verberates the Motion of its Reſults ) directs 
according to the Rules of Reflection: So that 
e deeper the Bottom lies, the Tidal Tumour 
uf: Reſult at a greater Diſtance from the 
ace depreſsd. Hence, its Depth being Un- 
homable, farther Recourſe is to be had for 


e Flood to {well higheFf between 45 and 50 
grees of both North and South Latitudes : So 


that Mat 24 or 25 Degrees (near the Tropicks) being 
he e Mean between thoſe Two Extreams, to 
eric, the Equator and the ſaid Parallel of 45: or 
as Degrees of Latitude; it muſt be the Axe, 
Poi hereon the ſaid Tidal Balance turns, to make 
Ii Revolutions accordingl y). | 
o iti To begin (for beſt Acquaintance ſake) with 


e Search of the Atlantick Ocean; the Tide is 
und to run higheſt, on the European ſide, on 


hang e Coaſts of France and Great Britain, between 

Au and 55 Degrees of North Latitude; and on 
tion e American Shore, it grows higher from Terra 
1 For ida, along the Virginean Sea, and decays. not 
ne lit reacheth Davis Streigbts; but is conti- 
perufhed even beyond 'em, by the favour of the 
Tere lining Coaſes: And altho' the Flood, which 
tion the Counterpart of its Librarion in that Ocean, 
lech ar the Equator, exceeds not ix or ſeven Foot 


Height; yet che vaſt Extent of its Compaſs, 


ich up the greateſt Flouds : For Example, 
hole. at St. Malos, and Briſtol : Whereas at 


we | 
Equ Virde, and the Oppoſite Weſt- Indian Iſlands, 
ſt E ich lie under the Tropick, at 25 Degrees of 


atitule, which is their Common Axe; the 


N ſame 


bration on Foot, both in Ours, and all the 


e faid Diſtance, to Obſervation ; which finds 


akes it equivalent in Breadth; and able to 
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file in America; which, being contracted on boi 


by Obſervation. 
are often told of the high Floods which . 


North), the Flux of the Tide, upon the Moon 


General Cauſes of the . 
fame Tides, in paſſing it To and Fro, ſc 
make any Appearance at all; or even a fei 
Variation of High and Low- water in ti 
Ocean. | +: : 

And to paſs on to the Erhjopick fide of He « 
Line, we preſently meet with a fierce and u 
kent Flood, in the Chops of the Streigbt, M:. 
tween the Coaſts of Guinea in Ajrick,.and H 


Sides, by their Inclining Shores, even force 
Ships from their Anchors : And at the Malt 
End of that Flood's Libration, the Tide tui 5, by 
as high from Rio de la Plato, and Terra del Fun $nc 
that is, from 40 to near 60 Degrees of Latituoſe 
as it does reſpectively -on the Coaſt of EM mar 
Whereas at St. Helen's Ile, which intervene ih 
the Axe of its Libration , and lies at the u the 
Latitude with C. Virde, on the Oppoſite ſide ate ( 
the Line, it ſeldom exceeds a Foot; as is fou 1 


And, to turn over to the Backſide of Pers, Mfithe. 


vigators meet with in the Pacifick Sea, that Mrly 1 
into the Veſt-End of the Magellanick Streii her, 
about 50 Degrees South Latitude: And ag =io- 
we hear of the like in the Gulph of Pana llows 
which lies within tree Degrees of the Epi 7 
noctial Line; without the leaſt mention of an 
Tide near the Tropick, that is Remarkable. 

Finally, As to the ſaid Libration in the Es 2 
Indian Ocean (which lies ſhut up towards MM ith E 


Approach towards the Meridian, is conſtant| 
driven Sea-ward by her Preſſure ; as plain) 
appears, by the overhaſty Return of its Refi 
back again from the South, upon her Declin 
| | KT: Be tio 


55 
*% 


| Flay and Reflux or Tide: 


n into the Ve; not only to ſupply the Va- 
„ left by her Abſence; but withal to fetch 
= Two of the greatet Diaet that are known 
W thoſe Parts, and Both in the Torrid Zone; 


fe One near the Mouth of Indus, and the O- 
d u er of Ganges; to the Wonder and Afoniſh- 
„of the Inhabitants thereabouts : So mani- 
n it is, that Zow-water ſtill attends her Pre- 


„and Preſſure, bat ween the Tropicks ; and High- 
ce ter South das con 
ad that Each ſucceeds the Other in both Pla- 
ru, by an alternate Reciprocation. 


oſe Four Chief Diviſions of the Ocean, and 
nez ch repeated To's and Fro's from the Middle 


the Torrid Zone, down as far into the Tem- 
ate Ones, and Hack again; as plainly appears 


fou the Inſtances already produc'd for that pur- 
ſe» Yet, foraſmuch as thoſe Tidal Tumours, 

71, icher hang pendulous in the Air; nor librate 

h Vp Doumn therein upon an Axe, which pro- 


at rl ſuſtains. em; but Raiſe and let Fall each 


reiner, Reciprocally; by the Protruſion and Sub- 
ga ⸗dion of the ſame Portion of Water; which 
nnllows the Food cloſe to ſupply and ſuſtain 
Epi till the £45 withdraws it again; and Both 
of a: ys by Flux, and Reflux, alternately : Hence 
E occurs to ſhew, How ſuch Mountainous Bil- 
Ei vs are tranſlated Backward and Forward, 
's ich Eaſe and Speed, to ſo vaſt a Diſtance. 
Loon | | | 

anti 3 | : 

lain! 


Ga: SECT. 


ſtantly with Her, beyond em; 


Such are the Revolutions of the Tides in 


manifeſtly they are perform'd by Libration ; 
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the Sea, between the Tropicks), with Aa regul 
Courſe of Reſult: from the Equator, into N 


muſt be devolv'd back again towards the 5 


ing to the ſame Degrees whereby they wi! 


 Navigators obſerve, runs very High into d 


General Cauſes of the 


T ep 


The Collateral Reſult of the Tide's Undulatu rf 
from between the Tropicks towards the Poli 
in ſix Hours; and their Revolution back gi 
in other fix ; # ſhewn conformable to Rea d \ 
and teſtified by Experience, | * 


O derive the Tide's Undulations (raisdb N 
the Dint of the Moon's Preſſure i e. 


and South Latitude: It is to be conſider'd, th 
thoſe Tidal Billows lie naturally extended ii 
and Ve, from One ſide of the Ocean tot 
Other; as being ſo directed by her Diun 
Courſe, which draws em Parallel to the! id M 
quator. 5 8 
But withal, her Preſſure being moſt Ina 
where it falls Perpendicularly upon the Surfi 
of the Sea; and ſhe ſtill holding on Me 
Courſe between the Tropicks, or thereabout 
the ſaid Undulations muſt as conſtantly be d 
ven tranſverſly, from the intervening Impreſii 
towards the Polar Circles, by way of Reſi 
which, after the ſaid Preſſure is withdraw 


tor, by the Poiſe of their own Weight, accoi 


mounted; the Moon, at their ſeeond Retui 


ſtill giving em a Counter-jog, to perpetuW - v 
their Reciprocation, 


Now, in regard the Courſe of the Tide, 


North, as far as Davs Streight ; as allo tot 
h Maget 


= Flux and Reflux or Tide. - _- 
| apellanick Gulph, which lies as far South; yet = 
eps Touch both ways, with the Moon's Im- 


Wiſe, which drives it Thither ; it muſt needs 
W-rform its To's and Fro's, between the Equa- 


| tion F | 

95 and the Artick and Antartick Circles, backward 
TW »% forward, in Six Hours apiece reſpectively; 
Real d Move each way 70 Degrees of Latitude, in 


WW Hors Space, at the rate of 230 Leagues per 
„„; which to do near the Shore, or in Shal- 
1 WW Water, were Impoſlible. 9 
niet, if we allow the Expanſion of the Ocean 
egit be of equal Breadth from EaF# to Neft, with 
| Nr £0252 from the North to the South (as the 
d. Parc of the Atlamick, for Example, is 
-0 58 u21ly Broad from the Coaſt of Africk, to the 
ro il ttom of the Bay of Mexico; as tis Long from 
vim de 77 22ick of Cancer to the Artick Circle; ) The 
the d Motion of the Tide, down the Mids# of 
Channel, will prove /mooth and eaſy enough: 
dr, if its Area were divided into Square Inches, 


* One of em needed, in all that Six Hours 


urfat em _neec 1 all 
n Mace to depart from its Fellow, either back ward 
bon forward, more than twice its Breadth, to per- 
be Anm its reſpective Part of the Revolution; ſo 


Dr * 9 i 
2 A — © —* 1 . : 3 
2 * r 3 1 . n * 2 * bY ” : ? 1 nth 
n n D- ee Eons — 


either to make their Friction difficult, or 
eir Sliding by each other, even in the Middle 
ream, where their Motion wou'd be /wifte#f, 
all Perceptible. 


reſi 
Reſwl 
draw 


fo Again, To allow the ſaid Part of the At- 
/ wel nick, a Profundicy of Dep:5, proportionate 
mo its Expanſion in Length, and Breadth ; the 


ater, ſo moved, mult acquire a correſpon- 
nt Volubility Up and Down to its To's and 
0s; and an equal Liberty to Aſcend, or De- 
end, upon any Commotion,with more Eaſe ; 
cording to the Increaſe of the Depth, which 

Sig | 15 


petit 


ide, 
tO Ui 
to th 
90 


8 


Forward; ſince the Ocean is continuous throug 


General Cauſes of the 


is occaſion'd jointly, by its greater Diſtanyllis F 
from the Shores on each fide, and from the He 
tom of the Ocean; to Both which, the Wa ir 
immoveably A4>eres; ſo as to raiſe the Hi. 
Flood, and let fall the Loweſt Ebb, where lib 
Channel is Broadeſt, and Deepeſt; as is mai e li 
feft. | tue 
Now, ſeeing the Tide is Cauſed by Preſu ter. 
the Motion of its Gravitation muſt reach ſtar 
far, as that part of the Stream, which is ſo Be 
preſs'd, preponderates the Dead- Water, which Hrfic 
ther oppoſeth, or ſurrounds it; That is to ſay, om 
the Bottom of the Sea, how Deep ſoever it eeti 
before it Rebound up again to the ſame Heig ore 
whence it deſcended : Again, foraſ nuch x ore 
is driven tran{verſly Both ways, from the g, 
pendicular ; and deflects on each fide of the Wards 
quator, alike towards North and South L:titugtion 
it muſt fall upon the Bottom of the Sea, 05/1 hict 
ly; and be Reflected by it, at the ſame n erpen 
Upwards, towards its Superficies ; So the 
where the Point of Repercuſſion is deepeſt, the ery 
mergency of the Tidal Tumour muſt be fi wi 
theſt off; and yet be perform'd alike, in Six Hart, 
Space; and muſt reach irs utmoſt Stretch, in bſerv 


Our North Latitude, and as far into the Sole Oc. 
by the Force of the ſame Impulſe, and at tifg&ive 
ſame Time. | | | df 

Yet the Mid- Sea Current of Water, how vl 
luble and far extended ſoever, needs not t 
Move, as to any determin'd Part, perhaps mot 
than Ten or Twelve Feet, either Backward 0 


out its Courſe, and the Tumour rais'd at ti 
One End of it ſufficeth to ſupply the Deprell 


on, whereby it was rais'd at che Other; and ituat 


Flux and Reflux or Tide. 


tang: Fall below the Ocean's Level, to remount 
e re a Tumour equal to it ſelf; and ſo they 
Wat ir up Each other reciprocally, by a Counter- 
Ieh tion: As the Water in the One End of the 
re bn, upon every Agitation, To and Fro, does 
mau e like in the Other End, at the ſame Time, by 


cue of their Communication through the 
reſn ptermediate Tube which joins 'em, let their 
ich ſtance from Each other be what it will. 


ſo (oF Beſides, the Spherical Curvity of the Sea's Su- 
iche rficies, and the Obliquity of its Declination 
ay, om the Hori xontal Plain of the Equator, {till 
it be eeting the Courſe of the Aſcending Arm 


eigb 
h 351 
e P 
the! 


ore Obtuſe: Again, its Aſcending Stream be- 
g, as it were, alleviated by Reflection up- 
ards, is Buoy'd up by the Periſtaltick Gravi- 


it tion of the ſurrounding Body of Dead- Water; 
bl hich ſtill Inclines it, by degrees, towards the 
- {ner pendicular; till at laſt it affects the ſupertending 
th of the Ocean's Surface, at equal Angles on 
the Nrery ſide; and raiſeth a Protuberance upon 
he a without the leaſt determination to any One 
E art, more than the Reſt : As the Mariner well 
h, in bſerves, who finds no Tide in the Middle of 
Saule Ocean, to obſtruct the Courſe of his Ship, or 


ac tHrive It one jot from its true Longitude, or 
atitude. 8 e 
Nor needs the Navigator to complain, that 
e ſaid Protuberance is any hindrance to his 
hip's way, while he ſurmounts it; which ri- 


JW Ve 
not 


5 mo 
ard Eh not one Foot in a hundred Leagues; any more 
Ouran a Traveler can repine at the Unevenneſs of 
at His Journey, from Edinburgh to London, in caſe 
prese Oblateneſs of the Earth's Globe raiſeth the 
ind ituation of the Latter, at leaſt a Fathom higher 


N 4 than 


Wore direcily, the Angle of Inter ſect ion is render'd 
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hand, bears up to conſiderable Height; an 


the Equator : But, from the Latitude of /# 


General Cauſes of the 


than the Former; Nor ought to diſcredit hi | 
Own Obſervation, as taken from a falſe or ».M 
certain Level of the Sea, upon its Tidal Ty 


mour, or Detumeſcency: A difference too ſml ar 
and nice, to be diſcern'd by the Bluntneſs od 
Senſe, or diſcover'd by the Shortneſs of his 
ſtruments. 5 | = 

So conformable is the Reſult of the Til 
Undulations from the Equator towards the Pi 
and their Revolution back again, both to H Ci 
Laws of Motion, and Teſtimony of Experiene nnter 
as well in the Pacifick Ocean, as in the Atlantic O. 
Both which lie Open to the utmoſt North ani , 
South, without any Impediment ; and no H Axt 
in the Indian too, tho' it be quite ſhut u l. 
wards the North: In All which, as I h Avir 
ſhewn in the Laſt Section, the Tides run vel Tic 
High in the Torrid Zone; and in Tha, that th pon 
mount to an equal or equivalent Height nithe 


the Temperate, as being the Counterpoiſe to Eu ion: 
other. | SO 

Yer, becauſe the ſaid Extremes muſt 2dmi 
of a Mean between 'em, to be the Axe of the 
Libration ; Hence it is farther obſerv'd, That 
whereas the Tide, on each fide of the Equato 
for the Space of about twenty Degrees on eithe 


from forty Degrees to ſixty, reacheth the fam 
Height, as being its Counterpoiſe : Yet, betwer 
twenty and foriy Degrees, which is the Axed 
their Libration, it grows ſcarce Perceptible; tk 
Tide being upon a conſtant Decay, from tit 
Streight of Gibraltar, till it revives again at it 
Tropick ; and continues its Increaſe till it read 


Degrees, towards the Poles, as being the =y 


Flux and Reflux or Tide. 


it hits Courſe, on that fide, it Langwiſheth a- 
r k its own Accord, inſenſibly to almoſt 
ang; every Libration conſiſting of fix 
(i 2nd their Reciprocation of as many. 

eſs off i | 

11s 18 


8 


Tide 
P 014 4 
to th 


„„ Ve. © 
Circular Diffuſion of the Tide, Pom the 


ence nter of its Tumour, in Our North Atlan- 
"tic Ocean, to its Eaftern and Weſtern Shores; 
% o towards the Tropick of Cancer, and 
10 |: A rtick Circle. | „ 

up td 


\ving already drawn the Courſe of the 


han 
ven Tide, from the Moon's Depreſſion of the 
t the pon the Equator ; and rais'd its Tumour 
ht the Middle of Our North Atlantick Sea, by 
Ea ion: Now, to enforce its Flood by its 


meſcency , Circularly, towards all the 
adm 


f then; No more is required, than what con- 


Tha y happens, upon the Fall of a Stone into 
quan! of Standing-Water; which preſently 
cith&th forth Circular Undulations, after the 


Manner: But, before we proceed to de- 


ſame it, | IG 
twee is to be Noted, That the Center of the ſaid 
Axe 08M our, cannot be affix'd, with a Geometrical 
; e, to any Point or Degree of Longitude 
m chacicude, till the Depth of the Sea (whereon 
at Hngles of Incidence and Reflection depend) be 
reacWeciſely known, as either the Lengtb, or 
f thereof; Nor can the Space of Sea af- 
d by it, be confin'd in a ſtrict Senſe, ro 
i S any 


s of the Compaſs at once, by way of Un- 
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the Moon's Preſſure is; Eſpecially uy 


which ought after a ſpecial manner to x 


 Curvilinearly circumſcribed, and yet be ni 


muſt needs reſpe& ſome One Place, more 


_ quality, into Eaſt and Weſt Parts: And 


General Cauſes of the 


any determinate Compaſs upon its Supeill 
as being effected by too blunt an Inſtrumy 


bulky a Body, as our Globe of Earth ant 
conjoin'd ; but muſt needs ſpread it ſeſ 
vaſt Extent, without any other Trang, 
than its own proper Magnitude. 
Beſides, Our North Part of the 4 
whereon this Tumour is rais'd, being 
Regular Rectilinear Figure; neither Tria 
( which it moſt repreſents ), nor a Poly 
any determinate Sort; and That Tun 


ble It, conſiſting of Water, which mil 


Circular, nor of any of the Conick-Setiin 
cannot admit of any Center, in the ft 
Senſe : Yet, becauſe the Lines of its Difld 


the Reſt ; It will not be amiſs, for Ilaſu 
ſake, to aflign ſome One Place, which 
ſeem more proper than any Orher ; and 


3 
how It will hit with Experience and O fey 
tion. | opot 

To aſſign the Point, as a Center, wi ain, 
That D:#«/ion of the Tide proceeds; it i the 
moſt Congrucus, to fix It upon the GruWl wh 


ridian; (I mean That, whereby Geograpbe 
criminate the Two Hemiſpheres of the Oli 
New World, Each from Other), which 
to divide Our North Atlamick, with ma 


it is Interſected, by the Parallel of Fir 


Degrees of the ſame Latitude, as a Mit d 
tween the Artick Pole, and the Equator : iſcn'd 
to Evince at once, the Exiſtence of fe 1 


fd 


Flux and Reflux or Tide. 


9 


; and that its Center is aſſign'd aright, 
the Setting of the Tide every way Out- 
rom it, without any reſpect, or regard; 


common Obſervation; That, the Tide ſets, 


4188: Middle of all free and open Seas, directly 
Ns their Shores, 09110 7 
Triage, to point out, in ſome meaſure, the 
of its Transfuſion in the Atlantiek; It 
Ju pon al the Coaſts of Europe, out of the Veſt: 
to to ſhew that it is not afar off, it arrives, 


e Weſt Coaſt of Ireland, as being the Fore- 
all Europe, at ſcarce three Hours after the 
Southing, upon That Meridian; as it does 


e after, upon all the moſt Weſtern Coaſts of 
Due, Spain, and Portugal, which lie near the 
nore Bl Meridian; without any regard to their 
- Longitudes: All which lie at near an 
hich i once from the Point aforeſaid, and make 
ani water at the ſame Time; allowing only 
„ Minutes, to adjuſt the Computation, 


ug, The Courſe of the Tide as lietle re- 
it ß che Longitude of the Places which it af- 
Cru whether they lie Eat or Vet; Provided 
pb lic at an equal diſtance from the ſaid Me- 
e 018: and have an Open Sea. between em: 
ich ee the ſame Tide makes, at once, High- 


r on the Coaſt of New England, in America, 
on that of Poitou in France, and much af- 


Fade ſame Manner; As a French Writer re- 
Mee it did, on July r6th, 1670, when there 


en'd an Extraordinary New Moon-Tide, 
te Mouth of the River Pentequit, in New- 
| England, 


„hence the ſaid Difufion is Actually 


duce the following Inſtances, for Examples; 
it is a generally receiv'd Opinion, and built 


oportion to the Inequality of their Shores. 
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ting both Ways at once; ) or the leaſt N 


vhich we here deſcribe, ſwells up as its (1 


Canaries, and lies upon the rf Meridian 


Moon's Departure from it; becauſe it li 


8 Game Cauſes of the 


England, at Eleven and a quarter in the 
ing; and at Roche! in France, about In 
an half in the Afternoon; their Coaſts, lyin 
ſeventy Degrees diſtance ; which adjut; iſe. 
Tide almoſt to the ſame Inſtant, in both H 
without any regard to the Diverſity, of frre 
Eaſt and Weſt Longitudes , (the ſame Tide 


taken of the Moon's Abſence from both 
dians. 7 ane: 
And as to the flooding of the Tide, di; f 
towards North and South; ſeeing the Wie: 
which happens between the Tropick of es 
and the Equater, in the South ; and the ime 


poiſe, between the ſaid Tropick, and our Wig 
Circle, in the North; it cannot terminate i Pole 
Inſtant 3 but they muſt be gradually diſcrin ance 
ted, each from the other, by a vaſt Spe 
the Ocean; which muſt be at once affe . 
by all poſſible Diverſuy of Heights of V ow 
reciprocally : Hence that Interval muſt be 
holden to the progreſſive Diffuſion of the i 
ſaid Tumour ; to furniſh ic with a corre: th 
dent Tide, ſetting into the South, to what I 
deſcribed, which flows towards the EAI 
Weſs. FR: 

Whence it comes to paſs, that at the | 
of Teneriff, which is the utmoſt Weſtward d 


not High-water, till the Third Hour aftet 


an equal Diſtance, from the ſame Ebullicid 
the Tide, with the Veſtern Coaſts of 9 
Portugal, &c. where it ſets as aforeſaid :! 
it /ets out of the North, into the South , 0 


li! 


" 
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5 


Mate its Origin to be the ſame with theirs, 
ſet from thence to the Eaſt, and Weſt 


„% and ſo ſets all Three Ways at once, as is 
djuth feſt, And, by Parity of Reaſon, "OR 

th Ml muſt conclude; That the Tide ers like- 
of from the ſame Center of its Diffuſion, in- 


North: as the Dutch find by Experience, 
ſail back from their Northern Fiſhing 
by a Fortnight's Time, than they did 
r. And all Navigators Atteſt, that the 


„ dir (wells in Forby's Paſſage at VI; in Da- 
the Nrreigbt at VII ;; and in Baffn's Bay at X; 
of (li: ffively towards the North, and in Spaces 

the ime., proportion d to the Tracts of Sea 

its it paſſeth over, from the Center of its 
our WWGid Diffuſion; to within fifteen Degrees of 
nate Pole it ſelf. | „ 
ſcrinf&nce it is as manifeſt, that That Diffuſion 

Spine Tide, ſpreads itſelf circularly, from 
aft:1:1d!e of the Atlantich ; as that the Sans 

fo from his reſplendent Orb; And the 

ſt WW of its Intumeſcency is as plainly re- 
the d, by its ſerting outward every Way from 
ore; the Center of the Sun is, by the like 


jon of his Rays towards their Circum- 
ce. 8 5 55 
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of Water, as far as the Compaſs of that 


los to hell, and rowl in full Meaſure: 


pos d, Oti all Sides, to receive the Effect Miet o: 


again: And it Falls by Degrees, till the Ent 


General Cauſes of the 


How the Tide is ſpread over the Atlantick 0 
and communicates it ſelf, to Other Ses; ing 
And by its alternate Floods, and Ebbr, 
Fill a Reſtitution , correſpondent to the | 
ſity of its Motion. V! 


O devolve the tidal Tumour, rais di an 
Lat Section, in the Center of th 


lamicł, to all its ſurrounding Shores; no Re 
is required at preſent, than to let it ſink Mt ir 


again, in the ſame Place, where it u 
Thereby to ſwell up, circularly, its Count wh 


an can afford Depth, and Breadib, for ih . 


faid Tumour being, of its own Nature, re 
Way apply'd alike ; and the Sea equal 


Undulation,  _ 


Firſt, This circular Transfuſion of the! 
expatiates it ſelf fartheſt, in the ſhorteſt 1 | 
towards the North, (where the Ocean iz it, | 
largeſt Extent) ; meeting with no occun 
Shore, or Shallow, to countermand it 


of the Tumour's Impulſe, which firſt ſeti 2 P 
Foot, be quite ſpent, by ſo long a Co ut an 
As a Stone, caſt into a Pool of ſtanding Wai Leng 
ſpreads its Undulations circularly; and les 
fall ſtill lower and lower, till the CommoiWur of 
languiſhing away by its Expanſion, ceaſctiermi! 


5 : | 


l, As to the Tide's Tranfuſion to- 


k Oer; the Shore ſooner occurs to the 
xa; ing Billow) upon its approach to the 
, ves, it preſently ſtirs up its Elux that 
be And being ſtraitned by the ſhallower 


„into - 2 leſs Compaſs, muſt ſeem to 
| more haſte forward : As a River runs 
5 

sdb 


and ſow, while it continues wide and 
bur grows ſwifter upon its reſtraint, in 
no Reſpect: And where it finds a Creek, 
ink et into the Land, it drives a ſtronger Cur- 


it 1 
-0um 
that. 


hither-ward : And if the Mouth of the 


ow contracted afterwards, ftill its Speed 


r ih ed, in the ſame Proportion. 

ire: , becauſe Salt-Water, whereof this 
re, ive Tumour conſiſts, is of a voluble 
juag v) Nature; it moves eaſily, after it is 


et on Foot: And requires a proportio- 
orce, to Hop its Career: And withal, 
of too cloſe and compact a Texture to 


e 0 


thel 


preſs'd ; That Part of it which is actu- 
eſt Nord, muſt ſtill puſh on, that which goes 
n ie it, forward; fo as to ſwell the Ebbing- 
occult, which occurs, into a Tumour, by Anti- 


1 it! 
e Ent 


t ſet! 


own proper Courſe, can poflibly re 
$ 2 Pole, being thruſt forward at the ne 


; before the Flux of the Flood it 406 


Co zur an Inch, drives on the Motion 

g Length, at the ſame Inſtant, tothe o- 
id len tho it be at leaſt Ell long: Somay the 
mmoWur of the Tide paſs on à League, while 


aſct{WMerminate Part of its Flood reaches above 


my. a 
- Hence 


Flux and Reflux or Tide. 67 


Eaſt, or Weſt, where (the Ocean being 


which receives it, be wider Sea- ward, 
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N cally, at every fix Hours end 3 and cor 


General Cauſes of the 


Hence it is, that our Engliſh Chant, llc nt! 


an open Mouth towards the Sea, recem fal 
Flood freely; and having a proportinff@hic! 
Depth, lets its Tumour rowl forward, ear 
great deal of Eaſe ; and contracting it (ih rece 
terwards in both Reſpects, keeps it up a b, 


to the ſame Speed, till it reacheth theSrejg 
tween Dover and Calas; where it returns wif 
Thames, wich ſome Abatemant : But u 
Sea-ward of Holland and Denmark, ot 
away to Nothing, by its greater Expal 
Thus every ſingle Tide, as it was raisd( C 


vel 
Cear 


oy 


Mrocal 


_ nally by Protruſion, ſo it is ſtill carried fo to 
by the proje#ive Dint of its firſt Impulſe, Ane 


the Moon's Depreſſion of the Ocean ne t by 
Equator ,.all along the Atiantick up inÞbing 
Rivers, where it expire. 

Such is the progreſſive Flux of the Tide at 
the firſt Depreſſion of the Sea upon the Ill ret 
tor, to its reſult at the Center of the Aue Flc 
and it is thence convey d thro' the) 
Seas, up into the Rivers, till its final Rel 


on into Calm- Mater: Now, in regard ind i 
Tumour, was not only refunded back WWour | 
that Depreſſion which firit rais'd it, by Hegret 


action 
ded O. 
tution 
e Oce- 
Ton 
nd Exf 
ough 
Lond 
epref{ 
er Ti 
joſe ty 


Reſtitution, and fill'd up that Vacancy ; bu 
remounted it again to its own Height, by( 
ter-Libration; the like muſt be done to tis 
Tumour, by the circular Billow , which 
rounded it; and, by Parity of Realon, 
hole Progreſs of the tidal Flux thro! thok 
and Rivers, requires a continual Regi 
Reflux of the like Nature, in all Places. 

And, fince the Moon ſets on her Pi 
at the Equator, and cakes it off again, l 


| 


2 


Flux and Reflux or Tide. 

-ntly raiſeth the Atlantick Tumour, and lets 
fall again as often : The ſccondary Billow, 
hich is rais'd around it, muſt conſequently 
e and fall reciprocally, by counter- Libration ; 
receive and return its Quota's of Flood and 


) it 
r ively, to make an alternate Reſtitution in the 
ns cean: So muſt alſo the Floods and Ebbs, of 


ery dependant Sea, and River, become re- 
rcal, and hit exactly the ſame Periods; as 
ring every where the double Stamp of their 


pal 

yy Commotion, impreſsd upon em at the 
fon ator. | Fo OE DRETE i. 
ſc, And, foraſmuch as the Flood was rais'd. at 
net by the Moon's Protruſive Peſſure ; and the 


dbing- Water was let fall back again, alternate- 
, by its own Gravitation, to fill up and ſur- 


ide ount che Vacuity left on the Equator; They 

he ill retain every where, the ſame Reciprocation; 

ue Flood, by increaſing progreflively the Ti- 

e | Tumour before it, by its protractive Addition; 
d che Ebb, by withdrawing as much Water 

nd it, by its Gravitation; leaving the Tu- 

ack our higheſt in the Middle, to maintain its 


ogreſſive Impulſe, forward; while a Sub- 


y ＋ 

. be <4 i072 is made on the one Part, of what is 
by on the other, to make a through- out Re- 
o the ion, wich regard to the common Level of 
hic de Ocean. i e | 


To make fo general a Reſtitution with Eaſe 


alon 7 

cholſpd Expedition; it is to be conſidered, That al- 
ug (for Example) the Flood which arrives 
es. London. Bridge was rais d the Day before, by the 


epreſſion of the Sea at the Equator”; yet ano- 
1, er Tide inter venes in the mean Time, between 
ore oſe two Places, and happens every where alike 

* ”, 18 


bb, on all Sides of its Circle, at once reſpe- 
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ways intervenes between every To Flog 


| Leagues per Hour: And their Laſ# from th 


"Tides come up ſo cloſe, one on the back of an 


| boveſaid Tumour into the South 5 AS much of! 
as tends directly towards bat Point is ſoon pt 


General Cauſes, Vc. f 


at Twelve Hours end, to ſupply the Mida V 
tions; and one Flood ſtill ſucceeds anothe; iis D 
the ſame diſtance of Time; as alſo an Eb). 


Hence their whole Courſe of Ebbs and Flu tea 
naturally divides it ſelf into four Stages, M iſtat 
which they paſs with an alternate Succeſlig 
but with a different Speed, and after a dive 
Manner. | 1 f 
They run their ff Stage from the Faul hen 
to the Center of our Atlamick in Six Hours ſpu db 
at the Rate of five Hundred Leagues per N A 
(by way of Libration); and make their reſped In 
Returns in as many: The ſeeond Stage, from t 
ſaid Center into the Chops of our Channel, ink 1 
alſo, at the Rate of about one Hundred Leg en 
per Hour, (by Undulation:) The Third from thi 
entrance into our Channel, to theStreight betwe 
Dover and Calais, (by Fluctuation,) only F. 


Streight up the River of Thames (by a protrjn . 
Fluxion,) no more than Ten: And the Ens 7 
they go, the leſs haſte they make to the final WF f: 
riod of their Courſe; till at laſt their Pace gi con ſ. 
ing ſo ſow, and their Six Hours Allowance Wl 
their Interchange continuing ſtill the ſame; t 


ther, that Two are ſometimes found at ond 
within the ſame River: Thus, by a perpn 
Reciprocation, every Flood having its ſucceediny 
Ebb to devolve it back again; each ſupplyin 
its proportionate Part, in due Order; the Pero 
mance is every where at once render d complei 
Laſtly, Concerning the Diffuſion of the! 


piece 
ce lib 
ut wl 
bbs t 
„ car 
n the 
arther 

due 
00 i] 


W 2 Stop by the Axe of its Libration: But upon 

bDeclination to the Weſtward, towards the Ca- 
bee and Antilla Iſlands, this ſecondary Tide lan- 
uiſheth away almoſt into Calm- Water before 
Flo reacheth the Primary Flood, at ſo remote a 
_tiſtance from phe Center of its Diffuſion: Whereas 
fo be Eaſt ward, the Flood falling upon the Coaſt 
f 4rick (which is not ſo far off) too obliquely 

be repuls d towards the Northweſt Tumour, 


ad becomes a Coaſting Current towards the Equa- 

: And ſuch like Currents attend the Shores of 
ie Indian, Ethiopick, and Pacifick Oceanus; and 
oubtleſs, they proceed from the like Tumors: 


mt . 8 . | 
ing d that, having already diſcover'd their com- 
don Origin, let us ſee how they are propaga- 


d, in the following Section. 


„ . —__ the _ 
Ll 


—— * 1 I 
* Fo 


n thi 8 EC T. VII. 
Here it comes to paſs, that the Coaſting Currents 
al! 


| of the Ocean, which riſe beyond the Tropicks, 
conſtantly tend towards the Equator. | 


beyond the Tropicks, and repaſſeth back 
pain in the Midſt of the Ocean in Six Hours 
piece, by an alternate Libration ; where it has 
ee liberty to ſwell, and rowl at a greater Rate: 
ut what correſpondent Returns of Floods and 
erſaſ bbs the Coaſting Currents, which proceed from 


plea; can make, by a ſow Progreſſive Pace, up- 
he n their ſhallow. and narrow Bottoms, is to be 


due proportion, to be adjuſted to each —_— 
Ty 2 5 8 that 


hy Coaſting-· Currents, ve. 71 


hence it came; it is deflected. into the South, 


| HUS the Tide paſſeth from the Equator, 


irther accounted for; and their Courſes are, 
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part, of che ſame Kind, or elſe ſome Ezu 


by Reſtitutioͤon. 


equal Breadth; and each Two counterpuiſ 


ctive Ends of their Libration; but ſo (by reak 


vel of the Ocean: Their Fluxes and Reflur 


reach it; or elſe mutually, fo to affect ea 


hold out longer than thoſe other on the Counts 
part; which, being as much dilated, becom 


able to coumtermand 'em back again. Jul 
1. The Coaſt ing Streams of the Erbjopick Ut 


en, by receiving quicker Recruits of Waterl 
the South ( where the Sea is more dilated) by 5 


Muy Coaſting-Currents 
that every Flux may have its Reflux on eich 
lent, whereby to make the Ocean's Equiliby 


| Now, in regard the Flux of theſe Coaſi 
Streams, {till deſcends from a Higher tg 
lower Situation; they muſt continually a 
"withdraw themſelves from the Flowing town 
the Ebbing-Water ; as long as the Sea's Expu 
ſion, betwixt thoſe Streams, is continued to! 


' Currents (in compliance with the Floods a 
Ebbs, from whence they ſpring) muſt alternat 
ly rife bigbect and fall Ioe at the (aid reſy 


4 


of their ſow Pace) as neither to raiſe nor 
fall the Axe of their Mean Courſe, from the! 


decaying gradually into Calm Water, before thy 
other, as to incline it towards neither Part. 


Hut in caſe the Gu/phs, on each Side when 
of there is an Intercourſe of thoſe counterpoſi 


Streams, be wider at the one End than at H oi 
other; thoſe Two Currents which proceed fu de, 
the greater Expanſion; being contrated by HE. N 
p inclining Shores, on both Sides, muſt becom our 


rd to 
hralta 
anco, 
nt A 
umt 
ther] 
ent y- 
ul L 
5 ep 
n it 


more and more enliven'd, to flow Faſter, alt 


proportionably weber, and conſequently / 


much, that 


2 


hratin 


tend towards the Equator. 


eith 
on from the Flux of the Tide thitherward, 
li ich is perform'd in Six Hours; than can poſ- 


| y be return'd by their ſw Progreflive Re- 
Wl towards the Equator, where it is moſt con- 


r to ed; beſides, ſharp'ning their Force {till more 
y a more by their Contract ion; they repel 
own Counter-coaſting Streams, which otherwiſe 
-xpulld occurr'd and met em the half way; and 


ome, on both Accounts, perpetual without 
V Reciprocation, | | PR 
And, foraſmuch as the Tidal Libration is 
efly cauſed by the Meridional Impulſe of the 
don's Preſſure, driving it directly towards 
Poles, by her Preſence ; and letting it fall 
k again perpendicularly, upon the Equator, 
her Abſence ; the Motion of the ſaid Coaſting 
ems as depending thereon, muſt ſo ſtrictly 
erve the ſame Courle ; that, upon any De- 
7:0n from the true North and South, cauſed by 
; Obliquity of their Shores, they mult {till be 
rpen'd into quicker Currents, on the inclin- 


polo Sides; whether they be driven towards the 
at or Vet, or happen in North or South La- 
d fu e, without exception. 

by ti. Hence we find, that the Coaſting Current 


our North Atlantic, tends as directly Soutb- 
r, rd towards the Equator, from the Streight of 
unte altar, along the Coaſt of Gualata, to Cape 


nt African Shore will permit; and keeps the 
umbent Trade-Wind fo cloſe to the ſame 
therly Direction, as not to ſuffer it to exceed 


E Open) -Eigbt Degrees to the Norward, tho' its 
er iH Limit be Thirty Degrees at leaſt; and be- 
by Lis repuls'd by the Shore of Guiana, it enlarg- 
ratin 


} it ſelf again to Thirty Two or Thirty Three : 
„ Which 


anco, as the Wefterly Inclination of the adja- 
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IWhy Coaſting- Currents 


Which plainly demonſtrates, that both the jy 
and Wind are driven athwart their properCouf 
or elſe the Flux of the Former had run try 
South; and the Latter had neither begun ſo na 
the Equator, nor had ended ſo far from it. 
3. And to paſs the Line, from the Atlani 
to the Ethiopicłk Ocean, which lies extended 
ramidically, with its Vertex pointing into till 
North towards the Equator ; and its Baſis (i 
- tending it on the South, from the Cape of 6 
Hope as far as the Magellanick Streight ; when 
the Collateral Currents (which at firſt move h 
ſlowly thro” that vaſt Extent), being contraallf 
by the inclining Shores, mend their Pace (eſpe 
ally on the American Side, where the Shore! 
more inclined to the Eaſt ward) up to the Eq 
tor; and thence they paſs Two Degrees farth 
till che Tidal Tumour out of the North cont 
up to countermand them ; and then their un 
ted Stream veres about gradually, from Welt 
Eaſt, and carries the Trade-Wind headlong vi 
it, quite contrary to its Common Courſe, | 
Five Hundred Leagues together. 
4. And when we double the ſaid Cape, to ti 
Eaftward of the African Coaſt, we meet with 
Current, which follows the Direction of t 
Shore, from Madagaſcar, North-EaFterly, beyol 
the Line, into the Arabian Gulph, which co 
ducts the Southwe#- Monſoon thither ; and beil 
deflected by the Cambaian Shore, turns tl 
 NorthweF#l- Monſoon, according to its Declinit 
on, back with it, into the more EaF#erl Br 
of the Indian Ocean ö And to the Ea ward 
China, and Cambodia, we find the North 
South Floods haſting, from the Pacifick and] 
dian Oceans, towards their Concourſe at f 
Equator, J Final 
"al 


tend towards the Equa tor. 


the & 
ourk 
IN tri 
fo ne) 
. 
lat 
ded h 


rpetual Flux of Stream follows the Shore,from 


mama, up to the Line: (As alſo along the 
oaſt of Africk, from the Cape of Good Hope to 


agues together: And, on the contrary, the 
e Flux of Water haſts to meet it there from 


— e North at the ſame Rate, tho' with an une- 
/ declivity of the Shores : the Wind attend- 
* g em reſpectively, upon the ſame Points; 


Ve i 
tracht 
eſpe 
hore! 


ub Points were chiefly aim'd at by em both; 
id had been as ſtrictly obſerv'd, had the pro- 
fon of their Shores provd more favourable 
their Natural Inclination. 


- £19888 So general is the Confluvice of all the Coating 
art ent of the Ocean, from all Sides towards 
* e Line; and fo irreſiſtible are their Courſes 
ir u 


itherward, eſpecially when their Channels 


aggro more contracted that way: And to make 
5 VS: general a Reffitution to thoſe Seas, no more 
lc, nn required to keep their circular Correſpondence. 


n foot, than that, upon their arrival thither, 


to hey be ingulphed and ſwallowed down by the 
with tumeſcency of the Common Tide; and be cat 
fh again by its Intumeſcency, beyond the Tropicks 
ey rhence they came; that their Fluxes and Re- 


luxes may be perpetually repeated, by an Al. 
mate Reci procation, for ev'rer. 


g. 


Now, leſt it may ſeem impoſſible, for the 
ide to ſwell up Tumours upon the Ocean's 
Superficies, ſo high, as to let Streams fall down 

9 0 4 from 


Finally, on the Weftern-Shore of Peru, 2 
yond the South Tropick as far as the Gulpb of 


e South Shore of Guinea) for near a Thouſand 


hich plainly ſhews, that the true North and 
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Seven, or Eight Hundred Leagues together; a 
| ſuch as are the Currents which do Coaſt Gu. 


eſpecially, their Channels being too Shall 


tunely ſupplies all thoſe Defects, by deſcendin 


where the Air is lighter, and more expandedu on 
receive it. | 1 


. Why Coaſting-Currents 3 g ten 
from 'em, with a conſtant Deſcent, for Sly e, 2 
A un 
d, it 
of N 
fre 
imes 


lata, and Congo in Africk ; and Peru in Ameriu 
Or elſe, leſt it ſhou'd appear no leſs practicab 
for any poſſible Impulſe of the Sea to drive t 
ſaid Stream progreſſively for ſo long a Com A 
upon the ſame Level with their adjacent Ocean 
(which remain Calm andStagnant all the while): ir 
rierze 
and Narrow, for their Floods to be acceleration 
by Undulation or Libration ; as is manifeſt : freſ 
Jo clear theſe Doubts, it is remarkable; thy | 
(all thoſe Three Coafts lying open to the Ocen 
towards the Veſt) the Trade Wind very oppor an 


down upon thoſe Rills underneath, from the h is 
reſpective EaFtern Shores ; which, by unitig s, 
its Streams of Air, with theirs of the an; ar 
gives em Fall all along thoſe Coaſts ; eſpec nd 
ally the Wind moving alſo towards the Equatr;but - 


And, as for thoſe Currents that Coaſt the 
oppoſite Shores, which the Trade-Wind confronts 
on the Eat of Brafile and Ethiopia, after it hath iſh | 
gather'd more Force in paſſing over the Ef 
Indian and WeF#t- Indian Oceans; it is again rema-WBodi 
kable, that it diſputes every League of the Re- 


turn of thoſe Coaſting Streams, towards the r; t 
Equator ; and according to the ſeveral Seaſons 


of the Year, takes their Advantage againſt each 
pther's Courſes, as well in the Sonihb Atlantict 
as the Eafi-Indian Seas, while it blows on the 
South Side of the Line more Eaſterly, and on 
the North Side more Meſterly; but never to that 

. e degree, 


end towards the Equator. I 
, 25 to put an abſolute Stop to that of 


20; -:-dcrneath, towards the Equator. g 
C, if ic appear leſs conſiſtent with the = 
ria of Motion, than is practicable ; that theſe ; 
cal: from the Tide ſhou'd be Periodical, and 
e times Intermit; yet the dependent Coaſting 
: flow Progreſſively the ſame way, to a 
can Bi: : Tis no more than what conſtantly 
ile gas in the Flux of the Veins, in reſpect of 


rteries, 1n the Bodies of Animals ; and leſs 
wonder'd at in theſe Currents of the Sea, 
freſh Recruits come in Six-Hourly, on the 
art; and the Courſe which evacuates em 
> other, reaches not its Period, with re- 


* 


por any determinate Part of the Water which 
ndnd, perhaps once in a Montn. 
theihh is the Tendence of theſe ſcatterd 
Irs, in the Erhiopick, Indian, and Pacifick' 
an, ; and ſo conformable to thoſe; which 
pec. und in our North Atlantick ; as to inferr a 
vat Wour Analogy in the Production, and: Pro- 
deuten of the Tide itſelf 5n 'all Places; ſo 


leaſt, as each of em to ſwell up a diſtinct 


t the ur, about Forty five Degrees on each Side 
rons t Equator; and to diffuſe their Effluviums 
hat he /ame manner, into all Seas and Rivers 
Ei but the Univerſe: Let us ſee how the 
mur. Bodies of the Ethiopick and A4tlantick Floods 
Re- each other, at their joint Return to the 
; the r; to draw the Theory of this Deduction, 
om Wi farther Obſervation of Matter of Fact. 
each a RL RE | "EH 
tick 0 
1 the | | 


d on 
that 
Free, 
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2s the Former takes its Riſe from the Hoon 


ſider d; That the ſaid Oceans, conſiſting of! 
ferent Longitudes; the Regulation of thei 


Irregular Courſes 


SE cr. VIII. 


Of the Concourſe, and Reſult of the Ethig 
and Atlantick Tides, at the Equator ; al 
Irregularities which attend em in the $y 

between Braſile and Guinea, Explain'd, ul 


concil d. = al 
p | . SU 
12 ſhut up my precedent Diſcourſe d tl 
Motions of the Tide and Wind, as the . 


preciſely within the Precincts of the Ocean; 


ſure, chiefly upon the Equator ; and rev 
back again Thither from the Poles, in fix H 
piece; It remains to determine ben, ani 
thoſe Tides, and Winds, which are peu 
the aforeſaid Oceans, ſeverally affect that 
together with their reſpective Conſequ 
which are as follow. RE, 
Firſt, Concerning the Tide, it is to be 


vaſt Bodies of Water, and lying Situate il 


ſpeaive Tides, muſt be taken from their 
Sea Tracts, where they Move with moſt h 
dom, and ſtrictly obſerve the Courſe t © 
Moon, whereon they depend: And, by e 
quence, They cannot fall upon the . 
at the Interſection of any One determinattl 
dian, nor be Regulated by it; but Eact 
ceſſarily requires a diſtin# One, accordi 
their different Longitudes ; as is Manifeſt. 
Beſides, That part of the Ocean, wh 
more Eaſterly, muſt needs be ſo much ſom 
fluenced, by the Diurnal Courſe of the! 


of ſome Tides reconcil'd. 


preionably : Hence the Ethiopick Part, 


:thiniſb lies more Ezferly than the Atlantick, by 
r; iy Degrees, muſt Flood about ro Hours 
5e Mr, upon the Equator ; and finding Low- 


There, muſt paſs beyond it to the Nor- 


5 up, to Countermand It ; after it has tranſ- 
d the Line, its proper Limit, at leaſt four 
e Degrees; as is found by Obſervation. 


= but rather their Counter-flux's muſt 
to abate, at a conſiderable diffence, and 
, and ly languiſh into a Calm, before they ap-- 


Each other; and jointly fagnate for a 
paſs of Sea, proportionate to their vaſt Ex- 


zreſs on the Coaſt of Suffolk, which the 


— ter- floods of the Ocean, ſtagnate near the 
e ul into Calm-water, as Hydrographers remark, 
den bur to ten Degrees North Tatitude; with- 
heit ſügning for it, either This, or any Other 
ꝛ0ſt 


et the different Heights of the ſaid becalm'd 
jours, ſo little correſpond to the ſeveral Ex- 
of the Floods, which reſpectively raiſe 
that, whereas Our North and South Chan- 
well Humber, at their Congreſs, at leaſt 
athom ; This, which is rais'd by the Con- 


* e of the ſaid Oceans ( taking the Tide at 
phil, a Neighbouring Ifle to the Line, for its 
ſan dard) Ordinarily exceeds not fix Foor, nor 


radds Extraordinarily above fix Inches ; in 
rd the Erbjopick Flood, having paſs d _ 
- 8 the 


ts reſpectire Tide, muſt precede the Other 


all the while; until the Atlantick Tide 


r is any other Parallel Line aſſignable, for 
Oppoſite Floods, immediately to Inſult each 


As Our North and South Tides do, at their 


m all along into a Pool: So do theſe 
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Leagues together. 


Irregular Courſes 
the Streigbt, to the Norward of the Equaty tha 
proper Limit; and ſpent it ſelf by its EM i: 


on, before their Congreſs ; it cannot ady ing 


its Stream higher : And afterwards (by it ; 
Hours Ebb, before the Atlantick makes I 
water,) it takes off as much from the FH 
that Tide, as it Advanceth; and ſo keeps i. 
joint Tumour to the ſame Height, withouMMWnce 
perceptible Addition, for zear three N. 
Spie 8 1 2 | 

Moreover, in regard the ſaid Tides, k | 
driven Originally by the Moon's Preſſure, Mis 
qual Angles from the Equator, True Nfg C 
South; they ſhou'd have recurr d Perpendiulfe, : 
upon It, at their Congreſs : Yet (thro thi 
ferent Figure, as well as Situation of the 
Oceans, ) They occur to Each other ven Hatit 
liquely ; the. Atlantick Flood, being dei: its 
Weſtward by the African Coaſt, from the Sti ber o 


* 


of Gibraltar, as far as C. Verde; And the Erbes, b 


being contrary-wiſe devolv'd from the BH, ol 
Shore, to the Eaſt ward, with greater Precii en 5 
tion, upon the Tumour aforeſaid ; which ar 
ing Eaſtward from the Firſt Meridian, wo, 
more and more, inclines its Courſe EA bons. 


till at laſt it fetches the South Coaſt of us th 


which deflects it Thitherward, for five buomp| 


Secondly, Touching the Winds; which 
company the ſaid Streams, neither Matter, 


Diſpoſition for em, can be wanting in ind n 


Juncture; the Air, throughout the Torrid Won t. 


being extremely Rarify'd, by the Heat o mor 
Sun's Reflection, below; and Condens'd as i anc 
by the exceſſive Cold of the Upper Reg 
above; as plainly appears, by the #equen 


j0k 


of ſome. Tides reconciłd. 
t Falling of Hurrican, near the Equator ; 
d into as Violent and impetuous a Wind; 


ing only an Horizontal Determination ; 
They receive Effe#ually from the ſup- 


is ſwift, perpetual, and of a conſiderable 
nce the Trade-wind, which of Courſe 
North. Eaſt from C. Verde, on the Atlan- 
de, and ſhou'd begin low, and increaſe 


s, HY On the contrary, it preſently becomes 
re, risk; being euliven d by the Breeze of the 


Current, underneath ; which deftects its 
e, according to the Inclination of that 
, 2 Point or two more Norwardly ; And 
|, confines it to Twenty-eight Degrees of 
atitude, inſtead of allowing it Thirty De- 


ber off at Sea, lets the Wind fall again by 
es, before it reacheth the Curibees: Boch 
,, obſerving the In's and Ont's of the 


rech Shore, and following the Conduct of 
hich ward Tendence, re-advance: at laſt to 


bound. . - GIN 3; 240 fan 

us the Trade- Mind, and the Sea. Breeze, ea- 
omply with Each other, for a Point or 
in a Calm and expanded Ocbhan: But, to 


yhich Hntrary, on the Erbiopick ſide; where their 
atter, are directly Oppos d to each Other, the 
g in ind muſt receive a ſtronger determinatt- 
rrid Nom the ſubſtrate Current; and ſo be in- 
at oi more to the Eaſt ward, by the Braſilian 
1 as 0; and re-enforc'd by that contracted Sea, 


erve and haſten their Motion; the Cur- 
; rent 


that alſo Perpendicularly; Which are con- 


g Streams of Salt- water; whoſe Cur⸗ 


its Uſual ſtint: But afterwards, leaving 


two, or Tbirty- three Degrees, as it were 
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Space of ſirx Hours ; ſo the Detwmeſcency df 


motion in the Air, that is Progreflive. | 
Secondly, As for thoſe By-ffreams of 


| apt to produce. the like Currents in the 
They mutually propagate Each other, and) 
taking its Riſe at C. Verde, and paſling 
thence around within the Bay of Mai 
maan Streights into the Octan; where tht 


parate into diſtin Currents of Water, and 
_—_— ſtill of the ſame Wefterly Deten 


Irregular Courſes, he 


rent of Water, , underneath, | ſtill drawin 
Incumbent Air, Forward; which, as it 
opening 4 Channel in the Sky, for That 
Upper Region to ruſh down after it, Both 
— the Stream forward, by thezr Fall, 
ſtill mutually exciting the other's Motiq 
the Ea ſtern Shore of Ethiopia at once 
ſtop to their joint Career. 

- Such is the Concourſe of the Ethiopick y 
lanticłk Floods, both of Wind and Water, 
the Line: Now, to bring em off again) 
of Reſult, ſo that their Streams may m. 
ſtitution to the Air's, and Sea's Equilibris 


returning whence they came : wha 
Fir, As to the Main Bodies of the: iN at 
Counter - Tides 3 as their Intumeſcu . as 
7 o 3 / 2 . Fa . 4 22 
brought em on to their Congreſs, each The 


Floods, ſerves now to take em off again, 
ward and Forward, in equal Spaces of Tin 
Counter-Libration ; without making any( 


which iſſue Progreſſively from em, all 
ty live, and die together; as happens in 
Stream of Water, and Wind conjoin d; W 
Guiana, to the Caribee- andi, conveys! 


they diffuſe themſelves again, from the 


e Remarkable Calms, He. 


win, as for That Stream of Water, and Flux 
, which makes ſo much haſte througli 
ut Mid Srreight, from the Weſt of Braſile, to the 
oth Guinea; As to the Watry part of it (find- 
;o other Vent nor Retreat) it ſinks Sea- 
to! the while; and parts with what's ſu- 
de ous, and exuberant, into the Ebbing 
, to carry it off by Libration; while the 


before its Fall, goes on Rarifying again 
ommon Air, by the exceſſive Heat of the 
till it be incorporated with the South- 
Trade-wind, (and ſo tis return'd back a- 
whence it came); which ever fails to 
at two Degrees on the South of the E- 


There, as in Other Seas, from ſo ſteady 


< 0W&cmination. 

my are the Concourſe and Reſult, of the 
TW: and Atlantic Tides, adjuſted ; foraſ- 
an) ll as they conſiſt of Motion: But, how 


Dccafion the Intervening Calm, requires 


of WiWarcher Explain'd, in the enſuing Section. 
1, all | „ | | 

| the — — 
and „ 

ns in 8 E C To IX. 

ing . Calm in the ſaid Streight, & Occaſion'd ; 
eys er, from thoſe, which happen in other Seas. 
the ing already reconcil'd all Appearances 
e th of Irregalarity, in the Motions of Wind 


de, which are apprehended to be in the 
reight, to the general Rules already pre- 
| 'em, by Thoſe who have Treated = 

| that 


£ 


.incumbent Wind, which was denſe and + 


: 25 receiving ſo conſtant a Supply; nor 


$3 


— . — * 
2 « _ 
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ous, to ſearch after, Reaſons for their On 


that Subject : It- may ſeem vain and ſin 


Calms.; ſince all Solid Bodies naturally w 
Reſt; and Fluid ones too as conſtant; 
pend towards it, all Obſtacles being Ren 


| Yet, . in regard a due Examen of. One( 
trary often ſerves to explain Another; w 


reſtleſs Courſes of the Sun and Moon, dn 0 
Fluidicy of Air and Mater, into an endj h 
ſtraction of contrary Motions ; and thiMnc: 
luble Elements lie ſo cloſe together, that th of 
can ſcarce be ftirr'd, without diſquizin&n i 
Other; abſolute Calms can hardly be foul: f 
ther by Se or Land; and even Thole tl; 
perceptible to Senſe, dre not ſo cali b, 
to their proper Cauſes, as not to for ce U one 
their Exiſtence bY ; Continuanc 5 and Extm The 
have recourſe to their different Circuſ the 
£855, at „„ E 
Concerning thoſe Calms, which il. : 
within the . Compaſs of the Trade. wil ain g 
Motion of the Air is every- where, both, p: 
and Land, ſo various and inconſtant, 1.9. 
proper Seat, nor Sea, can be Aflign'd uE 
And more particularly, the Surface of nd f 
cean is ſo Obnoxious to be ruft d with el, 
Blaſt of Wind, that no Calm can HH diſt 
There, but by Accident; viz. that Bur: 0 
Flux's acquieſce at once.; which can ham tt 
farther Accounted for: And, as to Tho ie. 
happen between the Tropicks, they are n o 
found in any Open Sea, where there 1s Mecur 
Flux of Wind, or Water, to diſturb their tion 
quility; and that moſtly, when the Cu 7: 


the Sun is vertical; ſo as to raiſe. the Ai ir $ 
let it fall again Perpendicularly,in the ſameſgvl . E 
nf 8: | 1 


; obſer din ſome Seas. 
d ſn that thoſe Calms, which fall, as it were, 


r O (curse, and are remarkable for Time, or 
lly ce; ſome are ſhelter'd in the Bays and 
anth ,, where they happen, by the adjacent 
Ren ., from all Commotions of either kind; 
One ir Heights breaking thoſe Blaſts of Wind, 
; 8 Forelands carrying off thoſe. Streams of Wa- 

„ dn Seawards, from one Cape to another, 


end 
the 


at th of Peru, where Calms and Hurricans are 


ut n found; the Andes ſheltering em on the 
fou, from the Trade-wind; and the South and 
{c H Capes keeping off the Currents, which 
ily by the interjacent Bays inoffenſively, from 
ce Mone End of em to the other. Lp 
Ext he like Calms, and Hurricans, are found 


ircu l 
h fi 
wind; 


Doth4l 


the South-Eaſt Coaſt of Africk, in a Bay at 


ian Sea into the Arabian Guiph ; which, ac- 
ding to the South. eſt Direction of its Chan- 
, paſſeth along thither; while the Jſe of 


It, 81:0 2/car ſhelters it from the Inſults of the 
d fu Eat Trade-Hind ; the like Harbour is 
of ü nd for em, on the Eaſtern Coaſt of Coro- 
with, when the Soutb. Eaſt Monſoon ceaſeth 
in h diſturb the Gulph of Bengal; and a long 
Buh of Hills protects it on the Soutl-Meſt 


ham the Tide, which is warded off all the 


Tho ie. TW | 

Ire a other Seas, the Tranquility of the. Air 
e 1 ecored from any irregular or haſty Com- 
heit Wtion of the Tide, by the Conſtipation of 


12 


e Ain 
amel 


+ Vf 


"» Iſlands pitch'd thick together, to hold 


with 


ich wou'd otherwiſe diſquiet 'em; as it 
nceth in that Elbow of the Sea, on the 


Entrance of the Coaſting-Current, from the 


ir Superficies ſteady; as are thoſe, on the 
-Eaſt of China z; which, being interpers d 
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Ban to theſe Iſles, and ſo dreadfully afflid| 


Whereas the Tract of Sea before-menti 


to be condemn'd to perpetual Calms, attel 
with terrible Thunder and Lightning ; ani 


has neither any ſuch adjoining Coaſt to ſh 


_ - ſtrated in the laſt Section) conſpire tol 
that Tract of Water, fd; fo their Ca 
mitant Currents of Mind, ſuffice to foreclol 
other contrary Motions, from annoying 


the Nerth and South Tides have Sea-run 


to China, for two thouſand Leagues togeil 


Remarkable Calms 


with the Philippine and Molucca Iſlands, h Sid 


infeſted by Hurricans, upon the breaking WWroach. 
of the Monſoons into Calms, as to be cds, 2 
navigable : As allo the Caribees in the find 
where the Tides are weak; when the M fre 
Eaſt Trade-wind chancheth to. ceaſe, or i irſes 
mit, are render'd almoſt aninhabitable. Degt 

Yet ſuch furious Storms, which ſeem Y Ady: 


chiefly in Auguſt, when the Sun is vm mat 
are of no long Continuance, or great E egu. 
or Anniverſary : Some Nears having no gen 


þ anc 
is Eaj 
| Wart. 
has no Trade- wind, nor a variable; but H ction 
natur 
and 
depe! 
ff che 
faction 
DUR: 1 
bis Of 
ts of 
urric. 
cean; 
Diſtur 
and 


than one, and ſometimes for ſeveral Yen 
gether, as Dr. Halley remarks, mone at 


frequent, as to be call'd The Sea of Rain; 


it 5 nor Ilands to ſupport its Quiet, as 
require in other Seas. „„ 

But, as the joint Concurrence of the! 
pick and Atlanticł Floods (as I have den 


Air's Tranquility, for 2 that- Space: Ant 
extend this Remark to the Pacifick allo, wi 


nough, to inſult each other at their Od 
rence upon the Equator, all along from 


yet they preſerve the ſame Tranquility, | 
of Air, and Water, for four or five Degres 


obſer d in ſome Seas. 


auh Side the Line; notwithſtanding the Counter- 
io Vacbes of the South and North-Eaſt Trade- 


find by Experience; who, failing West- 
from Pera to China, bear off their 
rſes on each Side of the Line, at leaſt f 
Degrees, to take the ſaid Winds at their 
Advantage. N 


o manifeſt it is made, by the former Section 
ſrregularities reconcil dl, that the proper 
genuine Motion of the Tide, is true 
þ and South, without any Deflection to- 
ls Eaſt, or Weſt ; ſave what's occaſion'd 
bwarting Coaſts, or Channels, of a different 
ction: And that the Eaſtern Trade-wind 
naturally bent to diſtract it, with all its 
and North-eafterly Variations; the for- 


f the Moon; and the latter on the Air's 
faction, purſuant to the Diurnal Courſe of 
dun: And it is finally made remarkable, 
bis of Octafional Calm. , that thoſe 
ts of Sea, wherein theſe Calm, reſide, 
urricans domineer, are only Elbows of 
cean; Or at leaſt lie little obnoxious to 
Diſturbance, from the two Motions of the 
and Wind aforeſaid, 7 | 


Þ, Cn 


ds, as Hydrographers deſcribe, and Naviga- 


depending chiefly on the Meridional Preſ= 


88 TheTides Courſe delineated 
a, 


67g TE 2 | | ours, 
CHAP IL. d. 
How the Tide is propagated, and ſpready —_ 
our Weſtern Ocean; wzth ſpecial are 
to Time and Place. 5 es, te 
N ia ty # : „ „ ile th 
INE I have hitherto only fi thi 
_ {RX __"FN nally diſclos'd the Nature of tb 
8 Ss. Tide, and its Production; nM ; *! 
2 former Chapter, with regai ble 
b, w* 7ime,.and in the latter as to M. 
'thro'out the Ocean; without inſiſting ige 
on either of thoſe Circumſtances, ti of 
. draw the Inſt ances, ſo remark'd, into one( after 
tinued Series of Diſcourſe, by way of its 
and Effect: In order to evince the Su ram 
Moon, to be the ſole efficient Cauſes dl 
Tide; and their Preſſure the inſtun 
Means, whereby it is effected: And this! 
the Atteſtation of the daily Experien, 
conſtant Obſervation of Nawigators ; as fl 
their Senſes cou'd inform 'em, and their| 
_ expreſs it. | i” 
But as to the Mi nner, how this great Wo 
perform'd, eſpecially in our Weſtern 0 
which is beſt known to us; and why 
propagated by Libration in the Erbicpick! 
and ſpread over the Atlantick by Ludi 
. ( which are cauſed alternately by their 
fence, and Abſence; ) hence I deſign 
Place where the Water makes, by the( 
mon Lines of the Sphere ; and chiefly with 


as to Time and Place. 


id to the New and Full- Moon Tides, which 
ntly obſerve the ſame : Solar and Lunar 


d. 


affected; the Horologica Characters I, V, 
are inſerted in the Squares within the ſaid 
h to ſhew its Terms and Periods of Time ; 
ile the Darts interſpers d among em, point 


ily their Tendence; and this alſo by a Map, to 
their Diſtances, and Bearings, as to 
Si TX that all may be render'd at one View, 
par ſible to the Eye, as it is perceptible by the 


lerſtanding: And firſt, by a Draught of the 
in general; to ſhew the Natural Conſtitu- 
1 of the Tide, in its greateſt Amplitude; 
afterwards by more particular ones, to ex- 
t its Application to thei 


ra more ſpecial Manner. 


„ 
* 7 * 


r. 1 
be Application of the Tide to the Globe in Ge- 


ral ; with regard to the principal Lines of 
je Sphere. one nn 


Otwithſtanding our Terreſtrial Globe 
were univerſally ſurfacd wich Water; 
nevertheleſs, it wou'd fog as low in the 
on's Preſence, and rebound again as high 
er Abſence, upon any determinate Point, 
ren the Tropicks ( where her Preſſure is 
intenſe ) as it does at preſent: And con- 
ently, there mult be High-water where 


3 ſhe 


Qurs, and are thoſe whereon the reſt de- 


And to expreſs the Time, ben the Water is 


l ſeveral Diviſions, 5 
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: The 7 ide's Courſe delineated 


note the Hour of High-water, not only i 


the other of Height, by the ſhorteſt and 


ſhe Riſes, and when ſhe Sets upon the [q 
Place, as lying at the fartheſt Horizontal 
ſtance Eaſ# and Weſt, from her Culminaj 
Point : Hence the Figures VF, are placedy 
on the Equator, and properly belong to 
that Space of Sea, between the Tropicks, to 


the Lines whereto they are affixed ; but 
on all the reſpective Meridians, within 
ſaid Space, ſucceſſively from Eaſt to Weſt, g 
ſuant to her Diurnal Motion around the 
err. 1 
And, foraſmuch as where the Moon 
minates, between the Tropicks, is made 
deepeſt Depreſſion; from whence reſult 
higheſt Tumour, beyond 'em; as it wen 
Rebound, from the one Extream of Dem 


recteſt Lines; and with the greateſt Force 
Expedition poſſible: And the Tumour ſol 
muft fall back again by the ſame Path;1 
the Vacuity whence it came; to advance 
ther in the ſame Place, to near an equal Hal 
with the beſt Advantage; and ſo alten 
raiſe each other hy Counter Libration, on g 
Side of the Tropigks, upon the ſame Merid 
Hence the XII, which denote the Time, 
Place of the Floods without the Tropicky 
placed upon the ſame Meridional Lines ( 
their reſpective VI within em) upon th 
rallels proper for them. e 

Now, in regard the Angle of the Prelil 
Tacidence upon the Bottom of the Sea, wil 
on it falls; and of the Flood's Emergency | 
it, are the ſame; and the Axe of their 
tion muſt be Equidiſtant from em bath: & 
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picks ; and theſe, lie about tentg. tbree De- 
t the Tropicks, are affix d at double the Di- 
the Parallels of forty-five Degrees in both 


it Diſtance, and ſtill continue upon the 
ve Meridiavs, with their reſpective Equinocti- 
I; which are the Lines of the Tide s Li- 
nun, and change ſucceſſively every Moment, 
ording to the Diurnal Courſe of the 
don; hence thoſe XII, and theſe VI are 
tibed; thoſe on their Parallels and theſe 
dn the Equator, around the Globe, at equal 
ces; to expreſs the Diurnal Succeſſion of 
gh and Low-water, from one Meridian to 
ther, for ever. | 


ation alternately revolves, fuffering no 
h Protuberance themſelves ; and lying ex- 
ded directly from Eaſt to Weſt, leave the 
le of the Water a free Liberty, to ſway 
tiſing Tumours, according to their own 
nation, indifferently either towards North, 


ares, {till point forwards the ſame Way; 
lire their Settings perpendicularly, either 
ards the VIF, infcribed on the Equator; or 
ards the XIIF, upon the Parallels aforeſaid ; 
ch is as far, as the Activity of the ſaid Li- 
n properly extends. . 

inally, the two Ranks of Darts, which 
placed beyond the ſaid Parallels, on both 
s of the Polar Circles, Rill direct the Set- 


u of the Tides, on each Side of the 
wor, are found by Experience to be the 


e diſtant from it: Hence the XIF; with- 
nce of twenty three Degrees from that Line, 


titudles; to correſpond to each other in 


Moreover the ſaid Axes, whereon the Tidal 


ont h: Hence the Darts, in the bordering 


Sea, as it lies actually conſin d by the Coaſts, 1 
Shores, of our terraqueous Globe; that 


The Tide's Courſe delineated. 
ting of the Tides to the Norward : whig 
being propagated by Undulation. make nog 
markable Returns; their wavy Billows, eithy 
reaching the Poles themſelves ; or elſe | 
ding at laſt into ſmooth Water, ſuppreſs d 
their own Weight. | — oY 


Such is the Theory of the Courſe, and Cy 
ſtitucion of the Tide, as deſcribed byf 
Lines of the Sphere, upon A: boundleſs Or 
Now, to apply the fame to practiſe upon 


Speculation has already propos d in genen 
moſt agreeable to Reaſon, may be found} 
Experience, to be Matter of Fact; in the 
ces molt concern'd, thro'out the Univer 
I begin with the Diſplay 1 


$ E CT, If. 


Of the Tide's Application to our Weſtern Oc 
with @ ſpecial Regard to the Ethiopick| 


— : 


O deſcend from the Confiderationi 

K the Sea in general; to the farther! 
ſpection of our Weſtern Ocean, in particuli 
with reference to the Tide's Reception, it. 


extended from the Arrick, to the Antariithl 


lar-Circle; divided into two Seas, with 
open and free Paſſage betwixt em, for the 
tercourie of its Floods out of both Nertb © 
Scutb Latitudgs: And to enter, in the 
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46 to Time and Place. 


e, upon the Survey of the Ethiopick Part, 
oe Figure is pretty Regular, and Situation 
e Oriental; it is obſervable, that its Eaſtern 
re lies North and South, from near the 
ght of Benin, to the Cape of Good Hope, for 
Degrees together ; to give the Morning 
dd its proper Direction: | | 
nd withal, to ſerve for a Pattern, to draw 
more Weſterly Lines of the Tide's Libra- 
Parallel to itſelf; and with a ſingular 
ormity amongſt themſelves ( conformable 


2p of the Globe); and fo cloſe to each 
r, thro'out that Sea, to the Eaſtern Coaſt 
rafil ; as to carry the Succeſſion of the 
5, thitherward, Line by Line, concomi- 


her Riſing towards her Setting; as far 
ge Breadth of that Sea extends; while the 
þ Coaſt of Guinea, which ſtretcheth itſelf 
rard from Eaſ to Weſt, along the Northern 


mark the Hours and Minutes of their Con- 
tancy, for five hundred Leagues to the 
ard: Let us conſult the Pilots Obſervation, 
this Point; and take his Word, illu- 
2d with 2 Map that's drawn according to 
wn Direction, for an undeniable Prin- 


d begin the ſaid Series of Floods, ar the 
moſt Part of the Gulph, the Engliſh Pilot 
inea, aſſures Us; © That at R. Gabon, 
n the Equine&ial Line, an Eaſt and by 
rth Moon makes High-warer, at VS; 
at R. Danger, an E :/tcrly does the {ame, 
rg = 5 about 


at which is already deſcribed in the gene- 


ly to the Diurnal Motion of the Moon, 


of this Sea's Diviſion, ſerves for a Scale, 
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94 The Tide's Courſe delingatel| 
ce about VI: At Monamba's Hole, an B 
* and an Eaſt by S. Moon, at VI, and i 
« At Bato, and Camaroon, an Eaſt, at VI: 
cc at R. Rey, does an Eaſt, and an EA 
«© South Moon, at VI, and VI;; At By 
© an Eaſterly Moon fills all full, at VI; 
© at Caran, an Eaſt, and Eaſt by S. ony 
« VI, and VIZ; and pafling along thelg 
© Coaſt to Gojaven, a North-Eaſt by E. 
« an Eaſt N. E. Moon makes the Watetf 
« there, at III;, and IV:: And a little 
© ther at Swine, an E. Moon ſwells the 
ce ter, at VI: And following the Show 
e the utmoſt Veſt, at R. Serbera, the N 
ce flows with an Eaff by South Moon, at} 
So cloſe does the Feftward Motion gil 
Tide, ſtick to her Diarnal Courſe all the wa 
for five hundred Leagues together. 4 
Nowgto demonſtrate that the Tids 


lows hi ſaid Courſe; to the Weſtwi 
4 nn 0 
cloſe, for Succeſſion of Time, and Il 


of Water, and flows as conſtantly at XI 
on the Parallel of 45 Deg. S. Latitude ;@ 
doth upon the Equator near VI, along 
Coaſt of Guinea. 8 | 
Firſt, As to the Account of Time; the 
ter flows, on Change- days, at Port Deſity 
27 Deg. S. Latitude, upon the , An 
Shore, exactly at XII, the Moon being 
cal; and, Secondly, As for Height of Floil 
51 Deg. S. Latitude, it is not wanting id 
R. Gallegos, upon the ſame Shore, ( 
riſeth and falleth 60 Feet) to equalize Ol 
the Wefftern Coaſts of Europe, at the ſam 
of N. Latitude: Without the Concurrent 
the inclining Shores, and ſhallow Bottoms 
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as to Time and Place. 
nt in our narrow Seas ; and ſo may 


the ſaid American Shores, from 47 Deg. 
Deg. S. Latitude, that is, from C. Blau- 


Declivity, being conſider d. 

I if it be objected, that, in the Mouth of 
agelanick Streight ( which lies but one 
ee from that River, and ſcarce 4 Deg. 
he ſaid Port) the Flood riſeth not half 
as at the one, and yet makes High-water 
by au Hour, than at the other: It is re- 


in both reſpects: For, 1 
As to the former, viz. That it riſeth 
athom inſtead of 10, as in the ſaid 
the Bay, which is the Entrance into 
id Streight, contracting its Sides towards 
dttom, into a narrow Gullet, opens itſelf 
into a ſecond. Bay, of an equal Extent : 
the Flood, by its paſſing tbro it out of 


de into the other, loſeth half of its Height 


s much, by way of Reftitution; eſpecial- 
gſwell'd by the Occour/e of the Streight's 
Current, from the Ezff ; the Tide of 
and Ebb, running ſo ſfrong both ways, 
ately, as not to be ſtemm'd ; tho' ſcarce 
diſcern'd in the Streight's Mouth, which 
tixd all the while, within the Com- 
f 4 Fathom; as being the Mean betwixt 
| : Gallegos Extremes, which it never 
, Foraſmuch as the Ssreigbt receives the 


is rais d proportionatly with its Stream, 


Horn; the various Ins an Outs of the 


hat the Streight is flooded there irregu- 


former; and repaſſing it, keeps up its 


in ample Manner, with an open Bay, 


Which 


or a Standard both of Time and Tide, 


9s The Tide's Courſe delineate 


which goes on decaying till High. un 
Whereas its Current, being ſprained 9. 
ſaid Gullet, goes encreaſing all the while; 
latter muſt needs take off the Top of the 
mer, at leaſt an Hour ſooner than ordin 
Hence it comes to paſs ; that, as the Tide il 
Streight's Mouth, neither ſwell'd ſo high, 
ſunk ſo low as in the River Gallegos; 
withal ſurceaſeth to riſe, before it doe 
Port Deſire; yet, at all three Places, the j 
Tidal Supplies were added and withdrayy, 
— ſame. reſpective Inſtants, and alſo in 
eaſure. „ | 
Alfter all, ſince the aboveſaid Tide at . 
neither iſſued out of the Eaſt, whence 
Sea nor Gulph cou'd be found to ſupyhi 
nor was it brought along by the Current fi 
the Weſtward, which directly oppoſed its Ca 
much leſs was it favour'd by the 4 
Flood out of the North, which bor 
ſtrongly again it; but was wholly ſupp 
by the Erhiopick Tract of Sea, which 
open to the Sourh. And in regard the! 
between the Latitude of Port Deſire, and! 
River Gallegos, moſt abounds with Water, 1 
at XII, when the Tide at Gabon wands i 
VI, and on the Converſe ; hence the 
muſt needs ſupply the other ; and both In 
muſt be equally co-extended Eaſt and 
to do it "ſucceſſively, according to the Dit 
Condutt of the Moon, already deſcribed. 
And their mutual Correſpondence 5 
on Foot by Libration ; as plainly appei 
the Count-rpoſirg Tumours, at each Ent 
the Ballance; the one near the Magelu 
Srreight, Which is valt for Height; 2 
| : Qil 


as to Time and Place. 
er upon the ſaid South-Guinean Coaſt, 
ch is as formidable for Speed and Force: 


the Water riſeth or falleth ſcarce a Foot: 
h furniſhing the other with new Recruits 


* ly, without Intermiſſioͤ n. 
bs "Wa bus the Tidal "Tumour: /wells with the 
EY 


g Moon, and ſinks again in the Ethiopicł 
ct of Sea, with her Soutbing Preſſure up- 


roach thereto, and Receſs from it, lying 
lil to the Eaſtern Coaſt (which gave em 
r firſt Direction) fall Perpendicularly upon 
Line, with the ſame Uniformity, that I 
cn e already deſcribed, in the Univerſal Map 
the Globe; while the Moon, * purſuant to 
Diurnal Motion from Eaſt to Weſt, ſuc- 
ively depreſſetb the Water's Superficies, 
bin the Tropicks; to raiſe it again by Li- 


* in, beyond em, at the very ſame Inſtant; 
if „what ſhe expel by her Preſſure, from 


one Side; may be fetch'd back again from 
other, by its own Weight, with an alternate 
iprocation. © 0 

o fitly, in every reſpet, doth the re- 
Appearance of the Erbjiopick Flood, fall 
Us (for an Example) to eftabliſh the Preli- 
ary Account already given of it, in the 


and Icription of the Sphere in general; nor will 


manifold Anomaly of the Atlantick Tides, 
en duly conſider'd, more prejudice the 
idity of that General Rule, by way of Ex- 
ion; than the Conditional Prowiſo's, do 
Obligation of a Bond ; but, on the con- 

yy trary, 


ile at St. Helen's, near its Axe, the Surface 


Stream, and fetching em off again alter- 


the Equator ; and the Lines of its alternate 
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trary, ſerve both to explain, and enfin 5 


Why the Atlantick Flood 5 wot Ae volvꝰ d dim 


North and South, on the Ethiopick Side (i 


Meſtern Ocean, being neither of a Real 


nor of a regular Shape, to conform em ſuit 
each to other; all the ſaid Lines, ar: d 


giving that Atlantick Flood, at its fir! 


Coaſts of Florida, Virginia, &c. up to 


The Tide's Courſe delineated 


Let us try the Experiment. 


= 


8 4:4. as ho i 


6 


c 15 8 E G F. III. 


to the Weſtward, like the Ethiopick; 
ma les full Sea from Eaſt to Well, at 1b. 
Iuſtant. | 1 


7 X. 'H EREA S the Lines of the Tidi 
V bration, lie ſo uniformly ext 


Equinoctial Line, as I have declared, to 
its Floods, and Ebbs, a ſuitable Recipromi 
on the contrary, the 4:lantick Diviſion dt 


Figure, to give em any ſpecial Direti 


fuſedly involv d into one; and that ally 
comes as wariouſly deflected either to the 
or Weſtward, according to the Declint) 
its Shores; Cape Virde, and its adjacent 


pearance, a Weſterly Turn towards the C 
bees, for at leaſt rwenty Degrees; which. 


found Land, as briskly return full thirty I 
again to the Eaſtward; and it is ſtill dew 
from both Sides, into the Middle Channel, vil 
it rowls with moſt Freedom, and muſt i 
all at once, as it were, with one /inglt * 


Belk 


d as to Time and Place. 

eſides, the Bluntneſs of the Moon's At- 
here, univerſally affecting the whole Sur- 
of that Atlantick Tract of Sea, between 
Tropicks (as it were a Lale), without any 
iderable difference of Preſſure ; the pon- 
us Self-coherence of the Water, ſo general- 
ffected at once, cannot ſucceſſively reſent the 
reſſion, with any ſenſible Diſfinction; and 
equently its Superficies muſt fall or riſe 
er, co- extenſively from Eaſt and Weſt ; 
the African, to the American Shore; 
is, from the ene Eud of its Tidal Axe, to 
ther; as it plainly appears to do, by Mat- 
f Fact. For, e 
at Cape Bajador, at the Eaſt End of it, 
e African Side; the Water flows with a 
oon, exactly at XII ; ſo alſo at Carolina, 
e Weſt, on the oppoſite American Coaſt, 
ells with an E. S. E. Moon, at VII; 
g diftant from each other ſeventy Degrees in 
gitude; which correſponds to four Hours 
an half of Time, upon the Horoſcope; 
h being added to VII:, makes the Num- 
XII compleat, for the Water to flow, at 
wo ſo far diſtant Places, juſt at the ſame 
nent. * 
ain, Since the ſaid Librative Motion 


for a1 ; 


dim 
Ck; | 
the | 


Tidy 
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the ly requires, that the counterpoſing Arms of 
y hit WW :/1-::ce, be diſpos'd jointly the one to aſcend, 
to Mthe other to deſcend at the ſame Inſtant ; 
17 conſequently each of em, according to 
deſend every Part, at whatever Diſtance from 
fel, Axe, muſt attain af once to its utmoſt 
all :, or Depth reſpectively: So muſt the 
Age tick Tide acquire its Summits of Flood, 


bb, at the ſame Time, at all Diſtances of 


Bel La- 


The Tide's Courſe delineate| 
Latitude from its Northern Tropick, to fon 
Degrees of Latitude; and as far towards the 
and Weſt, as its Libration extends: As it ach 
ly happens, at Gay-Head in New- Em 
where the Moon, at S. E. by E. make h 
water at VIII; being diſtant from ( 
ina fifteen Degrees N. Latitude, and about, 
Degrees in Longitude, which correſpondsy| 
an Hcur; which, being added to the VI. 
Carolina, adjuſts the Account of the Tit 
Gay- Head, at VIII, to an Inſtant; wi 
any Conſideration had to the Diſtance uy] 
titude at all. Er OG on 
Moreover, foraſmuch as the Moons the 
ſure, affects the hole Space of the A 
between the Equator and the Tropick, 8p; 
tenſively from South to North, as well a Wir 
Eaſt to Weſt; and with that Conformiy 
to raiſe the Tide by Contrapoſit ion, at il 
three Places above- mentioned, at the ſm 
ſtant, tho' at /o great a Diſtance from ad 
ther, both for Longitude, and Lui, ; 
Hence the Tide ſo rais'd, to anſwer the: 
ſure's Exterſom, muſt affect, with the u moi 
gularity in every reſpe&, not only the ran. 
diſtant Places, and the Lines of Diſt od 5 
tween em; but alſo the Area deſign'ltiWW;-:; 
by, and contain'd therein: That i, Wh) al 
whole Body of the ſaid Water, between ho e; 
' Tropick, and the Parallel of forty five ; fu T 
African Shore to the American Coaſt, ſo 
ſwell it all at once, according to its Wain; 
Extent. e 
And, if it be objected; That a 
Moon makes a regular Tide, upon the 
of the Arlantick, at XII; as being di 


as to Time and Place. 


terpoſed to her Noon-ſtead Prefſure, be- 
en the Tropicks, at VI; an Hour later, 


hears by the Tide at C. Bajador, which alſo 
kes with a Southing Moon, fifteen Degrees 
re to the Eaſtward, an Hour ſooner than it; 

conſequently ſo much ſooner than its 
er two contemporary Floods at Carolina, 
| Gay-Head: It is replyd, that the Tidal 
mour is rais'd over- haſtily, at all thoſe three 
es at once, by a prepoſterous Check: 
ſt, at C. Bajador, by the inclining Shores 


2 5 the one Side, and of the Continent, on the 
At. The like is done by the Carolina Coaſt, 
;k, (0 Dppoſition to the Bahamean Bank ; which, 
1] 2: ging vide to receive the Stream, contracts 
dri a Point in the Mouth of the Gulph of Flo- 
at ; whoſe Current drives the Flood with fo 
e oh Precipitation againſt the Shore, that it 
N oh es at VII; a full Hour ſooner, than in 
Lu, x. tho upon the ſame Coaſt, and not 
the! ye to Degrees diſtant from it. Laſtly, the 
e ſont montory of Gay-Head ( as C. Palmas at the 
the | rance of the R. Go aden ) haſteneth the 


od as much fooner, than it makes in the 


dug: en Sea, whence it ſets; of, than in the 
t 5 along New- England, which receives it. 

So exact is the Conformity of the ſaid Pri- 
y Tides, with each other, between the 
t, b and the Parallel aforeſaid ; and (ab- 
its Ning from the Impediments of Coaſts and 


res) with the Central XII, which, in the 
idle of the Atlantick, has free Liberty to 


the Mell and fink at regular Hours, without any 
8 order; and fo well prepar'd is the Plan of 


that 


n at the three Places above. mentioned; as 


he Canary Iſlands, comprefling its Stream 


101 


102 The Tide's Courſe delineated 

| that Tract of Sea, for a ſecondary Sort to 
rais'd upon it. Let us ſee with what Acy 

it is effected. 


— 


PVP 05 EO 


Su cx; . 
Concerning the Circular Transfuſion of th 


condary Tide; and, how it correſpund: y 
_ the Libration of the Primary one. 


T Otwithſtanding the Co-extenſiondt 
| | Moon's Preſſure, to all that Trad. 
the Atlantick already deſcribed ; ſo as ti 
juſt the Primary Tide to itſelf, thro'out theli 
Extent of Sea, to the ſame Inſtant, from! 
very Nature of its Libration ; yet, as to ti 
Part of the ſame Tidal Wave, which ik 
cloſeſt to the Sea's Central Meridian, whit! 
rovls in deepeſt Water, and flows in th 
recteſt Channel, from the Tropick, its ſuppdl 
lf Axe, towards the Pole; it muſt nee n 
þ higher than the reſt of the Ocean: And 
4 farther this Flood paſſeth beyond its Au 
N more it muſt be advanced, even to the d 
ö mit of its Lift, at the Parallel of fort) ful 
grees Latitude; at an equal Diſtance front 
Equator, whence it was forced: And nd 
upon its Return thither,-it inks again, bel 
depreſs'd by irs own Weight ; and railah 
1 round its Apex, by Reſult, (as a Stone kt 
1 into a Lake ) a Secondary Tumour ; which! 
1 Fuſeth itſelf Circularly by Undulation. 
1 | Now, to deſcribe the Circular Difuſi 
A : this Secondary Tide, in reference to thei 
and Place of the Primary Sort; the one Fi 
the Compaſs is to be ſet upon the Point, ul 


— AO nm : — 2 


- 3; 
2 


A, 


as to Time and Place: 


tral Meridian of the ſaid Sea, interſects 
Parallel of forty-five Degrees Latitude, 
nce its Transfuſion is made : And the other 
be extended Eaſtward, to the Promonto- 
Wof Europe; as for Inſtance, to C. Finiſter 
in; and turn'd therice Weſtward, to the 
ands of America, to Manomy Point in New- 
and: Whence it will plainly appear; 
their oppoſite Shores lie at about /ixry De- 


"th 
ds 


n of of Longicude from each other, as to 
rat i and allowing the Diurnal Courſe of 
> (01 oon een Degrees, for an Hour, they 
the l four Hours Diſtance, of Time; which 1s 
on Wi accounted the Diameter of its Circuit, 


e ws £3 5 88 30 " » . . 
ere of its Activity, within the interja- 


£0 ti 

h Ocean. LE 
vie d, foraſmuch as the Moon cannot reach 
1 tic id Central Meridian, to make High-water 
v0 Central Noon: ſtead XII, till ſhe has 
cls the European Promontories thirty De- 
And . or 7wo Hours, after her Southing at 
Au, er: And paſſing forward fifteen Degrees 
he er, to the eſt ward of the ſaid Meridian, 
fs High-water at the third Hour after her 
rom g at the Places aforeſaid ; that is to 
1d gat III in the Af ernoon; according to 
5 beihhrvation: Hence it is manifeſt, that while 
ieh N vances forward Weſterly, fifteen Degrees, 
e la e Hour, upon the Hyroſcope 3 the Tide 
nich g itſelf back again to the Eaſt ward, thir- 


agrees upon the Globe, as far as C. Finiſter. 
W, in regard Monomy Point lies to the 
ard of the ſaid Central Line, as C. Finiſter 
to the Eaſt ward thereof; and both ac 
Degrees, in r diſtance from 1 ; 

2 0 
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ark'd in the a with XII ; where the | 
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former Place, at X in the Morning; and 20 


The Tide's Courſe delineated 


ſo that the Moon, at once, appears at 


later, at II Afternoon; and when ſhe Cyl 
nates upon the Central XII, as lying Fj 
ſtant from 'em both, and being the Pointi 
whence the Tide diffuſeth icſelf, towards 
Places with equal Speed; and conſequei 
affects em at the ſame Time; the one, x 
XII at Noon; and the other as at II in 
Evening, with regard to her preſent Poſiig 


Yet, in Conſideration that High-water «lf 155 
neither Place, till ſhe has paſs d the ſiu i 
fifteen Degrees to the Weſtward ; that Hi | 
Space, which was added to the II at C. Fi | 
to make Tide at, III; muſt be ſub/ra&t in : 
the XII at Manomy Point, to leave XI ꝗ - d 
according to Obſervation. pol 
Nou, to turn the Compaſs around upon WIN”? 
Central XII, according to the ſame Ent ich 
as ſoon as this ſpreading Secondary Tum of 
toucheth C. Finiſter at III; it doth the 
to the Eaſteriy Promontories of Europ; li EX 
the utmoſt North of Ireland, to the fi 
South of the Canaries: So on the er 
Coaſt of America, the ſaid XI, is & 
from Mancmy Point in Neu- England, to ty 
mouth River, Boſton Harbour, the R. Pai © 1 
Ge. towards the Norward, as far as the Ol: © 
paſs of our Obſervation, and the Sphere dif © 
Activity, extends; while the Primar MM” 1 
ſupplies the Remainder of its Circle, bt = 
that Extent; from C. Bajador in Afrih * 
C. Florida; and thence along the 4" 
Shores, up to Gay- Head in New-Erglniiſl © © 
the ſame Inſtant : So exact was the Act 20 


of the Primary Tides, amongſt then 


as to Time and Place. 
t how it comes to paſs, that this Secondary 
rt, which conſiſts of one ſingle Hour's Diffu- 


ed 


) 


A f 
1d att 


ii, ſhou'd affect the Places aforeſaid, three 
9 wo later than they; will more fully appear, 
im the following Section. | 


Aardsh 
quent 
ne, 1 
in 
0 flid 
r 
aid Li 
at Hu 
0 Fn 
Ted 1 
U al 


r. V. 


the mutual Occurrence of the Primary, and 
Secondary Tides, at the Places aforeſaid. 


HE three Hours Precedence of the for- 
mer Sort of "Tides, being already e- 
cd, by many Inſtances produc'd for that 
rpoſe ; and concerning their mutual Occur- 
ces, I here only inſiſt upon thoſe four Places, 
ich are remarkable, for the joint Continu- 
e of both their Circuits in one, wiz. at 
Bajador, and the Canaries, on the African 


upon 
Euel 
Tung 


g 5 e; and Gay Head, and Manomy Point, on 
American Coalt. 1 : 
orpd oncerning their former Conjunction, the 
enen Pilot, tells us in general Terms; that 


Moon makes High water at the ſaid Cape, 
XII; and a S. V. Moon, at the more Weſter= 
df thoſe and, at III; that is, three Hours 
er; leaving us to calculate the ſeveral In- 
nts of Time, and Points of Place of their 
mediate Occurrences ; from her correſpon- 


„ to! 
Pere 
he C 
ere dl 
a) Fi 


* ntly diverſe Aſpects, all the while. 
in Contrariwiſe, our Weſt-Indian Pilot, to ſa- 
T7, ww? Curioſity, even to the niceſt Parti- 
Aces of their ſaid Occurrences, from Gay 
eme to Manomy Point, in both reſpects: At- 
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for the whole Extenit ; to which he ſubjoing 


chat Gulph, thro? the Srreight between Lo 


The Tide's Courſe delineated 


ter an accurate | Deſcription of the Coaſt i 
Neu- England, he gives us a general Tide. al 


Map, which ſpecially exhibits the Siruarinq 
the Gulpb, on the South- Side of thoſe Tertit, 
ries, where the Tide arrives firſt at Gay Hal 
From whence the T:ide-Table deſigns its In 
verſe Paſſage, for three Hours Space; that; 
from Gay Head at VIII, till it meets vil 
the Secondary Tide, at Munomy Point, at Nl; 
to make his three Hours Computation of thei 


Occurrences here, to correſpond exactly wile: 


that at C. Bajader ; and withal to expreſs, Nx. 
ter a more ſpecial Manner, the Points, al 
7»ſtants of the Performance. Take here (u 
cording to the Pilots Appointment, ) 


The General Tide-Table of New-Eaglal 


tg 


N.. . Point of Block- p # 
Ve, and Gay-Head. 8 8. E. by Eaf. Vit 


Harbour of New- Lon- 


— 

5 8 | 

s Eaft-End of Fiſher s- H S NS. Ea. II. W q 
© Ile, and Tarpolin- = J). 

IH 3 = . t the 

2 E Hor e-Race, an 7 9 Wy ' 

S | is nes f fL . New 
1? HY ha 

2 Manomy wr et "= | / 1a 
[ Plimouth, and Befon * | ac 15 
f Harbour. 89 5 by Cal. 1 the ; 

C Penequid River. . Afte 


To deſcribe the Courſe of the Tide, tit0 
that Coaſting Gulph ; according to the I 
b]:'s Account, and the Map's Direction; 

Firſt, The Flood ſers from the S. Sea ini 


— 


as to Time and Place: 107 


and Martha's Vineyard; and is divided in 
kenne into a Weftern and Eaſtern Cur- 

; the former, being defleted by Mentock- 
* towards the N. V. Cape of Block-Ifle; 
ile the Backſide thereof, deflects the other 


— — 


aych ſof the Stream Eaſt ward, towards Gay- 
Ia ; where, upon an equal Repulſe, the — 
at i; od i is made to ſwell at both Places ar once, | 
wi wit, at VIII; an Hour ſcorer than elſe- 


Were, upon that Coaſt; but exactly when 
Wnakes at C. Bajador; tho above a rbouſand 
z7ues diſtant from it. | 
Next, The Weſtern Current, deflects its 
durſe to the S. End of Fiſher «Ile, while the 
ftern paſſeth to Tarpolin Cove; and both 
ell at IX, (which is near the regular Hour) 
accord with the Central Flood of the At- 
tick, at XII; which, being alſo of the 
mary Sort, and rais'd by the ſame Libration, 
ells near the ſame Time; all Impediments 
ing remov'd. 

And, to paſs from Fiſher with, to the Horſe- 
ce, which runs between it and Gull Ie, where 
Water ripples for haſt, both at Flood and 
db, tho' the Channel be twenty Fathom deep; 

t the Tide (having the Gulph to fill as far 
New-York ) floods not, till the Eaſtern Cur- 
have crept over the Sands, to C. Pope ; 
at is, at X an Hour an a half later, chan 
the S. End of the aforeſaid Ie. 

After all, this Stream reacheth Manomy 
int, at XI, where it meets with the Se- 
dary Lide; " which arrives there from the 
tral XII, at the ſame Infant; and three 
ours later than it made at Ger- Head, viv. at 
III T; and at the ſame three Hours Diſtance, 
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Tue Tide's Courſe delineated 
that the Secondary Flood occurr'd to they; 
mary XII, at C. Bajador, wiz. at III Al 
noon. JC 5 by 


al : 
SOT 
nce 
Vern 
der 
as 
an 


Hence plainly appears, 1½, That the 7; 
mary Tide, which deyolves from the Cay 
XII, requires only one Hours Precedence, þ 
ſpread the Secondary one over the Atlantich, y 
the utmoſt Extent of its Circuit: 2dly, Thy 
it acquires but one ſingle Hour's Acceleratimex 
traordinary, by its Appulſe to C. Bajader, mi 
Gay-Head ; where it obtains a ſecond Hour's}r. 
cedence, before the faid Secondary on 
24ly, That the third Hour is advanc'd onhy 
ſpectively, to the different Poſition of th 
Moon; which, by her Diurnal Tendency 
the Weſtward, fifteen Degrees beyond the (5 
tral Meridian, ſeems to add to the aa 
bound Tide, an Hour's Retardation ; to m 
at III, inſtead of II Afternoon; as it doth s 


C. Bajador, in reſpect of the Canaries : H lin- 
contrariwiſe, from the Weſtward. ſetting Fo id,: 
ſubſtracts the ſame Space of Time, by ed 
Tendence to the ſame Point; ſo as to mak i bree 
flow at XI, at Minomy-Point, inſtead of NlWWnſta 
that, as the Southing Primary Flood, at (., a 


jador, preceded the Secondary III at the (u- 


ries, at three Hours Diſtance ; ſo may the I 
mary VIII, at Gay-H-ad, correſpond to tit 
Secondary XI, at Manomy-Point, to an Inſtan 


9. Lbs 

So exact is the Accord of the Primary Tilt 
of this Sea, as to reach their. Summits ca 
where at once, by Libration ; and their Seconi 
7y ones, which {well by Undulation, flow 1 


as to Time and Place. 
a Time, around their Circuits: And 


nce from each other, between their 
ern Tropic, and the Artick Circle; as I 


as ſtrict a Correſpondence, both as to 


e, t and Place, with thoſe on the other Side 
n eir common Axe, between the ſaid Tro- 
Ia nd the Equator; 

Nel | | 

„7, concerning the Primary Sort: Where- 
See Water flows upon the Central Me- 
on: of this Tract of Sea, about twenty - three 
ye ees Latitude, on this Side of the Tropick ; 
answer d by VI, upon the ſame Meridian, 


> Mouth of the R. Amazones, a Quarter 
Hour later; which correſponds, by 
r-Libration, to XII at C. Bajador, to VII- 


: 8 lina, and VIII, at Ga- Head, &c. as a- 
Pooh id, at the /me Time; tho' diverſly deno- 
y ld by the Moon's different Aſpect to 
ake bree Places, at one and the ſame indivi- 
M aſtant. 8 | 
C.., as to the Secondary Tides, which are 
cn ted from the Primary XII, on the Cen- 
e N the Atlantic, towards the Eaſtern and 


n Shores; the IIIF, deſcribed on the 
» Promontories of Europe, and Africk, 
is North ſide of the Tropick ; are anſwer'd 
on the other in the South; at C. Blan- 


Td Sierra Leone : As the XIF, along the 
eu Coaſts of Neu-England, are, by the 
cn nſtead of V2, at Surinam (if it had lain 


equal Diſtance from the ſaid Meridian ) : 


Sorts, obſerve as perciſely a three Hours 


demonſtrated: And, to evince, that they 


> it Interſects the Equator ; not far from 
jana, Where the Tide makes at VI: And 


To 
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110 The Tide's Courſe delineate 
To anſwer the faid XI, at „ Hour's End 
As at the former Place, near an Hour þ 
the Moon's Southing; ſo at the later, a;} 
before her Setting; to make their Retun 
hoarly, from each Side of the Tropick, I 
nately ; whether they be of the Priman] 
made by Libration ; or of the Secondary, 
are deflected from em by Undulation, at 
Hour's Diſtance ; and happen ſo much lu 


Such is the general Accord of theſe Tidy 
all Places, and fo mutual is their Corry 
dence of either ſort, amongſt themſelng 
each Side of their common Are: And theit 
tions are ſtill ſo proper, and fitly adapt 
the Places aflign'd ; and their Performan 
diſtinct, and purſuant to each otheg} 
they muſt neceſſarily depend upon ſont 
verſal Cauſe : And ſtill keeping as exaQtl 
with the Courſe of the Moon, in all Caſe; 
moſt reſenting her Preſence, by ii 
loweſt to it; and the Water mounting 
in her Abſence, by Rebound alternate) 
Preſſure muſt fr/# cauſe them, and that] 
weight Advance, and propagate em afte 
by Libratiy, and Undalation ( as afor 
in the wide Ocean: But, leſt the great! 
ſity of their Performance, in this molt 
lar and unaccountable Sea, ſhou'd ſeem pM 
larly to obſcure this great Truth, aul 
Doubts to the contrary ; I ſhall endeatt 
clear em all off, one by one, in the 
ng Sen ETSY: 2 
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as to Time and Place. 


5 E E VI. 


ing Irr egularities of the Atlantick Floods, 
iin d, and clear d. | 5 TY 


ST, Whereas it may be objected, that 
e Atlantick Ocean, being of no regular 
, cannot admit of a Center in the 
Senſe, more than any Conick Section, 
e excepted : Anſw. What I aflign, is 
ch a Point, or Place, as ſeems to be 
earded by the Tide's Diffuſion ; as ſpread- 
ef from thence with molt Equality, to- 
the ſurrounding Shores. | 
„That no one Place ſeems aſſignable, 
e the Tide can poſſibly fo affect the. 
ores, as to make at once, on the Weſtern 
ntories of Ireland, France, Spain, and 
„ whoſe utmoſt Points lie almoſt in a 
ine, for near five hundred Leagues toge- 
!nſw. Yet, that Part of the Atlantick, 
is affected, being partly Triangular ; 
> Tropick, which is the Axe of the Tide 
fects it, being its Baſis; a Tumour of 
e Figure, and ſuch as the American 
on the one Side ; and the European, 
frican on the other, will admit; and 
is form'd, as in a Mould, by their Re- 
; is ſufficiently accomodated to com- 
te Work, at near the ſame Inſtant, on 
Shores aboveſaid. 1 5 
To urge this Difficulty farther ; it 
ot practicable for the ſaid Tumour, to 
he Bottom of the Bay of Biſcay, even to 
duth of the Garrone, 2s ſoon (__ 
pe rem _ > alf 


wk The 7 ide Courſe delineate] 


half an Hour) as it affects the extreme p 


f . Mid! 

of the ſaid Promontories, which ſhoot tY...q 
ſelves forward near three hundred League PRO 
ther into the Ocean: Anſw. And it werelſf, x 
ſolutely impoſſible, for it to be hurried = 
ſo great Celerity, from the Top to the By \ ſupy 
of that Bay ; did not the Sea, within tk 
Promontories, run the higheſt ; and cit. 
quently the deepeſt, to make way for it, del 
other on the Coaſts of Europe, or ellewh, per C 
(that one, near the C. of Good Hope, except dfric 
And, on the contrary, were not the WM, of | 


Promontories fronted afar off, and guark chit] 


ſhallower Water, and ſhelvy Bottoms, fron dea; 
haſty Approaches, and Inſults of thoſe In Sic 
Tumours, they muſt neceſſarily be fi , th 
ſooner, than they be at preſent. bly, 
4thly, Yet be the Conveyance of d rary 
Water, as ſpeedy as it will, the Central the f. 
of the Atlantick, cannot be diffuſed to i Cape 
Sreight of Gibraltar, by Anticipation ; ed E 
as the Moon Souths upon it; which he wo 
an Hour and a half before the Sea be ful nach 
on the Great Meridian: Anſw, To thi rrent, 
reply'd ; that the Moon brings along wide Fl 
thither another Flood, by her immediate! per C 
ſure upon the Mediterranean dea; whicW(.c.. 
its Occourſe with the Centro] Half- Tide w ici 
_ Atlantick, jointly ſwelleth the Streight's thly, 
higher, than can be poſſibly done, act, t 
Mediterranean Tide's return towards , no 
vant; hence it came. : rds: 
5 ⁵⁰⁶, When it is urg'd ; That at C. Bd wi 
on the Coalt of Africk, between the; and 


Streigbt and the Tropick, the Water alſo „ 
ac XII, tho, it has no Communication fluxio 


ed 


} 


me P. 
Ot th 


as to Time and Place. 
Midland Flood, to haſten it ; nor can it 
ceed ſo ſpeedily from the Central Tide of 


"gue; Wl Atlantick, at ſo great a Diſtance from it: 
were]. Nor is it requiſite to flow from either of 
* - or partake with em; more, than to be 
E bot 


) ſupply'd, immediately with Water, from 
hin the Tropicks ; and by the ſame Tidal 
lulation, Which repleniſheth the reſt of the 
antick, and at the ſame Time; having its 


Hint 
d co 
t, of 
{ewh: 
CEN 


African Shore, to convey its proportionate 
the 


of the Stream all along, from the Equa- 


per Channel, between the Canary lands and 


Lon” 


uri thither ; as ſoon, as to any other Part of 
ron sea; and by Inclination of the Shores on 
ole Wh Sides, to raiſe the Tide there an Hour 
e 100 than at the Center of the A4tlantick itſelf. 


bly, If it be ſtill inſiſted on; that, to the 
trary, about Cape Cantin, near the Middle 
the ſaid Shore, between the ſaid Streight 
| Cape Bajador, (upon both which XII is 
rd) it flows not 'cill I;: Anſw. It is not 


Ff <> 
ral F 
2d to 
2 
1 hap 
| full 
this 
with 
jate! 


much Iater, to the Middle of that Coaſting 
rrent, than to both the Ends thereof, upon 
ole Floods it jointly depends; as being the 
per Cauſe, whereby it is produced; and 


vhict [quently it muſt ſwell later, and not with= 
de w itſelf again, till after their Departure. 
bt % bly, If the Tide ſeems to be either too 
* 


:k, to make at Cape Bajador at XII; or too 
s UW, not to reach I. Canary till III, after- 
. rd wich Water immediately from the Equa- 
the ; and is withall, accelerated by inclining 
alſo orcs : Whereas, at the later, it expects the 
tion efuxion of a Secondary Flood, three Hours 


longer 


be wonder'd at, that the Flood ſhou'd come 


rds: 4n{w. At the former Place, it is fun- 


[ 


— CI 


* : 1 Gd — TP, _ . + 
/ . amen Lt ere ng 


314 The Tide's Courſe gelineated, 
2 longer, from the Center of the Atlantick, Ng, 
which it lies expoſed. | ates tl 


8:bly, If it be objected ; that, at C. BMW! no! 

it makes /x Hours later, than at the ſaid thing 
to wit, at VI; tho' both lie in the ſame Dy to c 
of Longitude ; and in Latitude not above Hop 
Degrees diſtant from each other: Anſw : |; Murs D 
becauſe they lie on different Sides of their n dou 
and ſo are counterpoſed to each other, 2 Pri» 
Hours Diſtance, tho' they lie ſo near togetherres tc 
 9thly, Yet it does not appear, why out 1: 
Leone has wo diſtin Tides, the one at VII ary O1 
and the other at IX ;: Anſw. It is, becu d tv 
they are derived regularly, from two as to t 
ferently ſituated Oceans: The former from (Wpofii! 
Ethiopick, and the later from the AtlaniiÞiter 2 
and they correſpond each to their reſpe die, R. 
Tides ; the VII, being conſequent to tha e in c 
RK. Serbera, which ſwells an Hour before e Riv 
and the IX to the III, on the Weſtern ProniiÞule t. 
tories of Europe, &c. N gably 
Iothly, At R. Gojaven, tis Tide to Hb, b 
ſooner, than at any other Sea- port, on all M, 1 
ſame Coaſt : Anſw. Tis, in regard Cape Moſtel) 
mas Over- ſnooting the reſt, drives the Cure, be 
of the Sea into the Mouth of the River, we, af 
ſo much Precipitation, as to haſten and nin: 
the Tide, at their joint Appulſe to the ShajſÞpemolſt 
to a greater Height, than to be kept up s it 
longer to the ſame Pitch. Dee it | 
 11thly, The Water floods twice, art. I. Mut, tc 
na, at two Hours Diſtance: Anſw. That 1» S. 
ſay, once, being over-haſtily ſwell'd, like th ems, 
at Gejaven, by the jcint Appulſe of the Flo d Ol 
and Current, to the Shore ſo much too ſooen ſhe 
and the ſecond Time, not before the regu! * 

at 


* 
rr n Denne on : 
1 - y” - «4 IS PI PESTS - 1 : 


ed 2 to Time and Place. 
tick, , The Flood at R. Gabon at VI, anti- 
ates thoſe on our Weſtern Promontories, which 
not 'till the third Hour, after the Moon's: 
thing upon em; and ſhou'd happen at 
to correſpond with the III at the C. of 
Hope, beyond the South Tropick, at fix 
urs Diſtance : Anſv. The Parity holds not, 


Ban: 
lid I 
E De 
Dove 
9: I 


ir n double Account; this Flood at VI, be- 
„Primary; the Stream which ſupplies it, 
-etherfWres to the North and South Shore, which 
y out into the Ocean to meet it: Not a Se- 
t VII) one; to expect the Moon's paſſing for- 


Jecul 
as to the Shore in the third Hour, before it 
om poſſibly happen. "= | 


ter all, if it be queſtion d, why R. Gojaven, 
n, Rey, and Monamba's Hole, each ſwell 
in one Hour's Space, above the reſt of 
ſe Rivers on the ſame Coaſt. Anſw. Tis 
auſe the Mouths of the ſaid Rivers, are re- 
kably reflefed towards the flowing Water; 
ch, being obliquely driven by a frong Sea- 
wt, ſwells, higheſt at its Appulſe to the 
oſitely reflected Shore, two Thirds of an 
ur, before its Flux ceafeth : And ſinking a 


anti 
(pedi 
that 
ore 1 
Prom 


0 H. 
all t 


pe P 


Zurre 


r, vie, after the Briskneſs of the Flux is over, 
1d nt, again with the flowing Water, to 
ShoWmoſt Pitch; the Top of the Tumour be- 
up as it were, divided into :wo Half-tides, 


re it paſs into an Ebb. 
ut, to caſt an Eye of Reflection upon the 
fern Shores ; the Appearance of Irregulari- 
ems, at the firſt Sight, to exceed ail our 
d Obſervation ; viz. That an E. S. E. 
on ſhou'd make at Florida, at VII: ; along 
Virginean Coaſt, a S. E. at IX; and a S. E. 
at VIII; at New-England: But, upon a 
| l ſecond 


I. Ci 
at 15 
de th 
Floo 
; ſoo 
regu! 
L 


ds two Hours, and the Flood's Return 


ration from C. Florida (Virginia being regu} 


as to adjuſt the Tides, at all thoſe Three P. 


. bleneſs of its Situation ſurpaſſeth theirs: 


.6 The Tide's Courſe delineatedly I. 


ſecond Inſpection, ſubtract one Hours 4 


Ky 
and another from the Account of New-Engl, 
and at the Firſt Place, it makes at VIII.; 
the Second, at IX; and at the Third, at I 
Which agrees exactly with the Moon's if f the 
Poſitions to the Declivity of thoſe Shores: 


to the ſame Time. 
CONCLUSION. 


Having examin'd the various Appearancy 
the Tide, in our Weſtern Ocean; and clear! 
ſeeming regularities of the Atlantick Part, 
ſpecial Manner ; which, for Multitude and 
verſity, muſt exceed all that are incidentto 
other Diviſions of that Wilderneſs of V 
which encompaſſeth the Univerſe; as mic 
the Anomaly of its Figure, and the Unacm 


23 © 


5 T 
"CI 
ean; 
ells a 
loon's 
Il thi 
eight 
ach 7 
uchin 
Seco! 
Mid 
land, 
the N 


this, with regard to the ſole Efficiency of 
Sun, and Moon, by Means of their com 
Inſtrument, Preſſure 5 proceeding confti 
from the Cauſe to the Efed : 


Now, upon my Departure from the no 
Ocean, to our narrow Britiſh Seas, T am, an 
verſo, to argue from the Effect to the m M 

that is, from the inextricable Maze of ( _ 
On 


nels, and Currents, and the confuſed Scene 0 


dal Occurrences, which it exhibits, not > bu 
parallel 'd : That, upon a clear and man 3 
eac 


Diſplay, they are all veconcild amongſt 


ſelves, with that Perſpicuity, as to exclud fe tw. 
reaſonable Doubt to the contrary ; and ef Ve 
they are all conformable to the ſame Ord , A 


Nature, and Laws of Motion. 


ted The Motion of theT ide, &c. 


Ng N | 

III : 
wa Cc HAT I. 

x if f the Tide's Reception into our Iriſh and 


Britiſh Seas. 


ſucceſſive Defignation, in both 
the Place whence it is to be drawn, 


e ann; where it is rais'd by Libration, and 
ells alike by Reſult, from the New and Full- 
ſoon's Preſſure; but is not full Sea there, 
| they have attain'd to their Meridional 
eight between the Tropicks ; and ſo cannot 
ach Ireland by Undulation, till after their 
uthing : Hence the Primary Full-Moon, 
com Secondary New-Moon Tide, which makes 
oof Midnight, and uſually viſits the Veſt of 
land, at III, and the Veſt of England, at IV 


s moſt opportunely to be made Ule 
maining under our conſtant Inſpection, 
Im Morning 'till Night. | 


This Secondary New, or Primary Full- 
oon Tide, no ſooner viſits the Weſt of Ire- 
d, bur divides itfelf by Flufuation, or 4 


ved Flux of Stream, into N. and S. Floods ; 


e two innermoſt, including the Principali- 

of Ireland only, re-unite themſelves at the 

% Man; while the other TwWO * 
| oun 


5 "IS give the Motion of the Tide a 
rande T ©* the propos'd reſpects ; Firſt, as to 


it is the Center of the Atlantick 


the Morning; and is call'd the 22 ; 
e of, as 


d each Stream ſub- divides into Two more: 


17 


* 
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bound Ones do the like at Hull, after they hare 


tion appears to be every where progreſſive, z 


The Motion of the Tide, 
art 
III; 
ver, 
reigh! 
unkir, 
ſeth 
ves, 
xel, £ 
ion 0 


encompals'd Great-Britain allo ; Hence, its Mo 


to its Main Courſe; and moſt Regular, where 
it is remoteſt from Coaſts and Shores, eithe; 
to defle& its Current, or retard its Speed 
Yet, as to the Manner of its Progreſs, it be 
comes almoſt every where very different, i 
ſome other reſpect: So that every Bran 
thereof is to be traced along its reſpetin 


1, or 
Stream, apart; and firſt down the Middle gut e 
the Channel, where it is leaſt Obnoxious ich I. 
ſuch Impediments. Dt Texel 

| lowir 
FREY — * aſt of 
| | | one, 

81 4: mes te 

The Tide, Diviſion, by ſundry Channels; it: EM ge 
greſſive Motion, toro as different Roads; vii bn th 
Regard to the TIME and PLACE of Hil ng th 
Mater. 5 | | puncti 
. 35 „ 
T O begin with the Engliſh Channel, wliqꝙ nt out 
lies neareſt to our Inſpection, and ben Yu 
deſerves it, both for the Multiplicity and V: Weſt « 
riety of its Appearances; and trace its Cour eits, f 
from the Promontories of Ireland ( where nd, t 
makes, on the Weſtern Coaſts, at III; and , 
the Southern, at IV in the Morning), and fol of ; 
low it thence (as the Arrows in the Map dog der 
rect), towards the moſt S. Weſtern Point Med to 
England : It ſwells, over againſt FalwmowMhe Mg 
near the Lizzard, about V; and paſſeth ſhe 85 
Plymouth, the next Port to it, at VI; and! th; ar 


down the Middle of our Channel, beſo 
- Dua 


in our Britiſh Seas. 
havefW@.1:mouth, at VII; Portland, and Weymouth, at 
Mom; by the Je of Wight, at IX; till it reach 


e, Aver, at X and :: And having paſs'd the 


her eight, and left Calais after Kl, it comes to 
=_ kirk, on the Netherland-ſide, about XII; 
ee 

t be, at II:; and reacheth the Clifts of the 
nt, 1% at III and ; ftill following the Dire- 
ran Won of the ſame Shore, all along the North 
<a, or German Ocean. Y he 

dle gut deflecting thence towards the South Sea, 
us ich lieth before Amſterdam, thro' the Streights 
Texel, at VI; and of the , at VII; and 
lowing their ſeveral Channels, along the 
aſt of Friex land, till VIII; they conjoyn in- 
one, at IX; which paſſeth by Horn, at XII; 
mes to Amſterdam, at III; and arrives after 
at Harlem, where it finiſheth its Courſe, at 
t: ll: So regularly Progreflive is the Tidal-Flood 
3 rn the Middle of our Engliſh Channel, and 
Hig ng the Coaſts of Flanders and Holland ; and 

punctually are its Stations ſet down, on each 

e; where Ports, as it were Land-marks, 

nt out what Way its Tumour makes, even 

in Hourly Performance; on Our Side, from 

Weſt of Ireland, as far as Dover; and on 


whic 
id be 


nd . 


_ourW:irs, from Calais to Amſterdam. 

nere Wind, to retutn to the Weſtern Coaſts of 
ind q, whence the Northward-bownnd Divi- 
nd 10h of the aforeſaid New and Full-Moon 
ap Mod departed, at the ſame III Hours; it 
int ved to the Weſt Side of the Orcades, at IX 


mou 
eth 5 
and! 
befo 

D. 


he Morning: But being to encompaſs al- 
he Shutland Iſlands, at two Degrees farther 
th; and withal to ſwell the whole Extent 
dea, between the Coafts of Norway and 
R 2 thoſe 


eth by Goree, at J and ;; and before the 
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thoſe Iſlands, before the Flood cou'd be: 


Thither till III in the Afternoon: Nor did 
affect the Road before the Fair Iſle ( whil 


down the German Sea to the Dogger, where 


meets with the South Flood, and incorpon 


and the Jutland Iſlands, till it reach the E 


Shores of Norway and Denmark ; that 


Tze Motion of the Tide, 


d or 
$, wit 
ide al 
lo the 
t meet 
pon 
nd pe! 
FR 
rega 
ward 
ul, a 
tthe f 
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ects : 
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eir m 
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Mc, Wh 
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fleted thence, and reach the ſame Hei 
on the Eaſt Side of the Orcades, it arriv'd n 


lies betwixt em) 'till about XI; ( whi 
is their Mean Time,) as is found by Expe 
ence. 

But to continue the ſaid Flux of the I. 
from Fair Iſie Road, where it ſwells after 


with. it; It is to be obſerv'd, that it exce 
not Xl and 2, along the Coaſt of Noravay, ti 
have paſs'd the Naze; and fo continue; 
make at XII, or thereabouts, along Denm 


at the Eaſt-end of the ſaid Bank: And as 
Tide makes not, on the Shore of Fair Iſt, 
about III in the Afternoon; that is, four H 
later than it does in the Road: So upon 
Coaſts of Scotland and England, it contin 
to make fo much later, than on the oppo 


either at, or after III, on the Furelanss the | 
both Nations; till it reach Flamborough- . 
about IV, over againſt the Road afore fad eng 

Now it is remarkable, that, aliho' "p44 bo 


Flcod paſſeth along Norway and Denmarl 


a {traighter Coaſt ; and withal according the I 

its firſt Direction, from within Fair 1c RHI 

And, on the contrary, is conſiderably rok 

flected from it, towards the Scorch and EH C 

Shores; yet its Courſe to Doggerbank is e Nrt, 

patcht, on both Sides, at the ſame Rate; 2 
14 


wit, on the Former, between XI and X 0 + 


In our Britiſh Seas. 
d on the Later, between III and IV; that 


„ within the Space of One Hour, on either 
ide alike : Hence it muſt be concluded, to 


t meets with no Impediment ) ; and to make 
on the Middle of the ſaid Bank, at XII; 
nd perhaps ſomewhat ſooner at the Eaſt End 
f it, and later at the Ye End; or rather, 
regard that the Sourh Tide meets ic briskly 
wards the Weſt, and decays afterwards ; tis 
ul, all along from the one End to the other, 
the fame Time. | I 
Having thus diſclos'd the Place of the Con- 
reſs, of the N. and S. Floods, to be the ſaid 
and; and the Time to be at XII, by the 
ength of their Courſes thither, in both re- 


rais'd the ſaid Bank as a Barrier, to break 
eir mutual Inſults upon each other; and 
it the Elbe, Rhine, Maes, &c. brought down 


. which compoſeth it; being not a Work 
the Creation, but a Heap of Mudd, waſht, 
the beating of their Waves, into a ſandy 


ere, to cover the Coaſt whence it came; 
d that it became ſeparated from the Land, 
the Interpoſition of the South Flood, which 


„Roluck in betwixt it and the Netherlands; and 
bly ally, was parted at each End, from the Engliſh 
dE German Shores, by Channels made by the 


Wc Nrth Tide; which floap'd off its nether 
ners, to leave a free Communication be- 


Alen. they caſt up Banks of Sand, co ſecure 
„5 „„ =_ their 


o the ſame down the Middle Stream (where 


ects : It is farther manifeſt, that they joynt- 


ear Wreck from Germany, Switzerland, France, 


unk; planed on all Sides, into a rectilinear 
bong Figure, by the Streams which laid it 


vixt their Streams: As the greateit Rivers, 
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vwith more Freedom into the Ocean. 


ſo great a Diverſity of Motion, as to be other 


ſaid Deſcription ; it is obſervable, that t 
Tidal Flood found a free and open Paſſage bt 


progreſſively, from the Lizzard to Dow: 


The Motion of the Tide, 
their Ports, commonly keep more Channelfeyon. 


open than one, to diſembogue their Flood bat 1 
Drs, 1 


arge E 
0 Cop 
eur, t 
he Fl 
tom 
ertain 
en ſto 
oil w 
5s Tun 


So conſtant and regular is the progrefliy 
Flux of the Tide, down the Middle Stream e 
its Channel, around our Coaſts: Let us ſe 
what Rubs it meets withal near the Shores, 
hinder its Paſſage, or defle& its Courſe int 


wiſe unaccountable. 


SECT. IL 


Obſervations and Reflections upon the Diviſion, ; 
Progreſſion of the Tide, deſcribed in the n 
cedent Section, with regard to the Shores. 
| | eater 

lood 1 

hint of 

neans, 
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rich! 
an Art 

Ike har 
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laces, 

nd are 
gain. 


O begin my Reflections on the Vis. 
Ireland, where J firſt enter d upon t 


fore the South Coaſt of that Kingdom, til 
enter'd the Chops of our Engliſh Channel, b 
tween Uſhant and Silly; and held on its Cour 
to the Eaſtward, down its Middle Stream, 
almoſt the ſame Rate, of Time and Pla 


the Coaſt being favourable, and its Forelun 
lying almoſt in a direct Line; and the Bs 
betwixt em being ſo little depreſs'd, as 
give it no conſiderable Stop, or DefleQiot 


for at leaſt a hundred Leagues together. After 
Whereas, on the contrary, it is no leſs ext Ra 
Tromont: 


markable, that athwart the South of — 


\ 


in our Britiſh Seas. 
inne beyond the Channel, on the French Side; 
oo at Trac of Sea; which correſponds to 


eſſiy 
AM C 
15 fe 
res, t 
e int 
other 


arge Extent; the One, reaching from Uſhanr, 
0 Cape Hague; and the Other from Cape Bar- 


he Flood, on that Side, as it were into Starts, 
rom one Head of Land to another : And 
ertain ſeveral Rocks, and Ilandt, which of- 
en ſtop, and ſometimes force the Flood to 
oi] whence it came; after they have rais'd 


ours ſooner than ordinary. | 
The firſt Rub, that this Eaftward Progreſſion 
the Tide meets with, is the Weſtern Shore of 


can, falling, as it were, from a higher Sea 
ito lower Water, raiſeth, by Rebound, a 
reater Tumour, than to be ſupported by the 
lod which brought it, any longer than the 
hint of its firſt Impulſe laſteth; and by this 
neans, makes at III and ; in the Morning, 
o Hours ſooner than in the Channd it ſelf; 
thich has the Gulpb below it to fill, before it 
an arrive to its full Pitch, at VI: And the 
ke happens at Garnſey, ſome Leagues down 
he Current; where, to the Sea-ward, it 
makes at Vand Z; yet, in paſſing down the 
hannel, not 'till IX and , full three Hours 
Wir: And it muſt do the like, at all other 
laces, which confront the Flood, to ſet it on; 
nd are flank'd by Channels, to carry it off 
pain, DS 
After the Tide has paſs'd the Uſhant, the 
s ext Rub that falls in its Way is the Normand 
Fromontory; which dams the Stream on that 
= E | Side, 


urs, is divided into Two Bays, or Gulphs, of a 


ur, to Calais; which break the Courfe of 


5s Tumour to its full Height, two or three 


ant; upon which, its Flux from the O- 
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Where tis Flood at V and , and the Highe 


Gs 


The Motion of the Tide, 
Side, tr anſverſly, from Cape Hague to St. Mi 
Jos, which lies in the Bottom of the Bay 


perhaps in Europe: ſo that it both precedes ani 
exceeds That in the Channel at Uſhant,whency 
it Flows; tho' at tei Leagues diſtance fro 
it; which ſeems ('ti!l both be well conj 
der'd) to make the Effect to anticipate, an 
ſurpaſs the Cauſe that produc'd it: And thi 
like muſt happen, proportionably, upon al 
that Coaſt, from the Cape to the Port aforeſaid 
and conſequently co-extend to the Gu!ph, 2 
long the French Shore, from Uſhant thither. 

But the Flood having pais'd chorow tha Lit 
Streight, between the ſaid Cape and the St v to 
down its common Road; while it flips H Spa 


quick 
alts of 
ſes, be 
Yarm 
: of t 
oth E 
ct of 


Portland at VIII, the Tſe of Wight at IX, an Caen 


reacheth Dover at X and +, it ſpends all He ſam 
Time in doubling the Cape Berfleur, before Mind wt 
arrives at the Road of Caen, where it mat wards 
at X and 5: And continues to do the like Me unit 
the fame Hour, all along the Coaſt of Nfl tha 
mandy and Picardy, from before Caen down He whe 
Calais: The Lines of the Tide's DiffuſoMline ! 
from its dire# Courſe, to thoſe Tranſverſe in at or 
clining Coaſts, growing ſtill proportionablMie $4: 
ſhorter, and conſequently ſupplying em vit Ci 
Water fo much quicker ; till their Diſtancq III i: 
both in Time and Place, be concenter'd in Wribed : 


Point, at the Streight between Dover and Cunt 


lais ; ſo as to render the Making of the TiddFt : F. 
along thoſe Coaſts, with regard to its EiftaWiouth 
Courſe, inſtantaneous. 1, tO 1 


And from the Streight at Dover, the Sea ihre; 
full before the Downs and Hirwich, as far Mely to 
Zarmouth Road, at the {ame Hour that it FiooY joe | 


in our Britiſh Seas. 
Mi 


the Coaſt of Normandy and Picardy, for a- 
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Bay We „ty Leagues together; cho' it be diverſiy 
-helMation'd : Becauſe, along thoſe Provinces of 


and re, the Shore ſo inclin d towards the Mid- 
Ence 
fro 
onſ 
Al 
1 thi 
n 4] 
{aid 
55 4 
r. 

7 thi 
Star 
s bf 


„ Ani 


quicker ſupply'd : But here, upon the 
ats of Eſſex, Suſſex, &c. the Flux of the 


Jarmouth; and partly repuls'd by the Oc- 
of the Northern Flood, ſwells equally 
oth Ends, and thro” all the intermediate 
& of Sea, at once; as allo upon the ſame 
& Line, as long as the Water riſeth at 
to ſupply it; that is, for fye or ſix 
Space; to make High water all along, 
Caen in Normandy to Yarmouth in Norfolk, 


dream ( which ſwell'd ſucceſſively) that 
farther they went, it was proportionably. 


es, being partly reſiſted by the Sands be- 


| thai: ſame Inſtant. 3 | 
ore Ind when the North and South Tides meet 
nakeMrwards upon the ſaid Sands, at XII, and be- 


e united into One; it is after ſuch Man- 
that altho' their joint Flood co- extends 
e whole Coaſt of Flanders and Holland, at 
me Hour, on the Road, fo as to fill All 
at once; yet it creeps progreſſively up- 
he Shores, for five Hours together; that is, 
Calais about & in the Morning, to Texel 
I in the Afternoon; as J have already 


ke 2 
N 
vn t 
[uſio 
e in 
nab) 
| Wit 
ance 
d in 


Tila : For, n regard the German Sea, opens 
L fear Wiouth wide enough towards the Northern 

I to receive its Tidal Impreſſion in full 
Sea iure; and is deep enough, to convey it 
far Mely to che Dig7cr-bank 35 and continues to 
oed, Breadth, ro comprehend it all at 


0 once; 


bed; each Flood, notwithſtanding their 
d C unction, perſiſting to produce its Ipecial 
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once; tis proportionate, -in every reſpel 


as it is ſharpen d by the Streightneſs of its 
ſage, at Dover; and withal, directed tow 


ſaid. 


N. Iveft, upon the Clifts of the Texel, at 


makes not before them till VI and VII 


this at Texel before it can reach Amſterd 


The Motion of the Tide, 


ro effect it All at the ſame Time, cſpeci 
being directly objected againft it: And i 
no leſs proper for the Sourh Flood, inafmyx 


the Netherlands: To continue its Flux x 
competent Rate, along their Shores, in oi 
pliance with the Impulſe and Direction af 


After all, this Coaſting Tide ſets, from | 
Afternoon; and at IV, at the y; 


Night; being deflected from its Eft 
Courſe, into the South Sea: And withal, 
ing almoſt ſpent by paſſing over the $a 
makes ſo little Way down their crookedy 
narrow Channels, on the Coaſt of Friſe 
and before Horn; that a ſecond Flood ſucc 


and fix Hours &er it advanceth to Hara 
finiſh its Courſe ; as 'cis delineated in 
following Map of Holland. I 


Such is the Speed and Regularity of 
Flood, in direct and open Channels, as I del 
bed in the laſt Section; and, on the conti 
it becomes ſo diſorder'd, and retarded by 
flecting Shores of ſhallow Water, as I demon 
in this; the Tide flowing all the wi 
But Why, upon its Ebb, it ſhou'd make Mi 
Water in ſome Places, where it was Low 
fore, ſtill remains to be diſcuſs'd. 


8 


| 


* 


N 


L fene Page 2 27 zl 2 ; 


in our Britiſh Seas. 


SECT. IL 


the Flux of One Tide produceth Another 
h its Reflux ; and that One Flood may be- 
me Many, by a diverſe Application to the 
lame Shore. 122 8 


HUS far I have traced the Courſe of the 
Tide, as proceeding from the Ocean 
greſſively, either by a direct, or deflected 


b; and difplay'd its ſundry Appearances, on 


h accounts : But being found by Obſerva- 


n, that its Reflux ſometimes raiſeth Tu- 
ers, where the Flux had produced none be- 


and all this while, no greater quantity 


Water was return'd by che ſame Channel 
(ccafion it; eſpecially it happening near 
time of Low-water, and after ſo odd a 
ner; that whereas in ſome places, the 
Ing Flood only waſht the Shores, the re- 
ing Ebb ſpared them, and ſwell'd the 
mel; and in others, the Flood made High- 
er to the Sea-ward-ſide of the Iſlands, and 
Ebbing-water to the Lee ward afterwards : 
tis Remarkable, that, in thoſe Caſes, 
Incining Shores render'd the Tide, at its 


Im, ſo much more compact and forcible, 


ntracting its Stream cloſer together, as 
derform the ſaid Effects. | 
or an Inſtance of the former Sort, it is 
yd to be High-water at Dover about X 
2; and at Calais at XI in the Morning; 
in the Streigbt, or Channel between them, 
to e to the ſame Height, until III in 
1 von its Stream's return * 
the 
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128 The Motion of the Tide, 
the Coaſt of Flanders ::' For, whereas the C 
tween X and XI, had free liberty, upon thi 


nel, being carried off too ſpeedily, three 
veral Ways at once; viz. towards the Dy 


ning 
oly, 
And 
ood * 
ective 
eff Si 
Ing 
nſeqt 
III it 
de, W 
ide is 


rent, paſſing thro' the Streight aforeſaid, þ 


Confinement, to mount both Shores at one 
yet cou'd not riſe to its full Height in the c 


Flanders, and France: But now at III, upo 
triple Confluence of all their Streams, int 
Mouth of the ſaid Streigbt, it becomes ſwe 
up in the Middle, by em All at once; and! 


its Tumour is ſo buoy'd up from each $ _ 
by the Occurrence of the two adverſe Strez 7 
from the Engliſh and French Side, as not ol, ch 
it affect the Adjacent Shores. A 
Of the later Sort is the Tide at Uſy My 
where it makes, by its Flux from the Mz : 6 
into the Bay towards the Meſt at IV and Un 7 
the Morning; and yet is not full Sea, al 5 
its Eaſt Side, by its Reſlux out of the Chan. 
till XII at Noon ; the Stream, on its rel + 
along the Inclining Shore of Little- Britain, be *. 
more contracted, and haſten'd Thither- wa DA 
than towards the oppoſite Side of the Ill Lo 1 
where it flow'd before. The 
The like happens at Garnſey, which i off>4 
ſituated in the Sea, upon Cape Hague, We 
Foreland of all Normandy; which, flag |. 
ning the South Channei to the Half; mi 3 
the Ebb, at its return from the E,, n 
fill that Side of the Iſland fall at XII a * 
that was empty before; when it Flowd ſegec 


VII, on the contrary Part: And the ſame ju bh 
ment is to be made of ail other andi, wil 
lye Open to receive the Flux of the T1 
on the one side; and withal near ſome 

ci 


peat t! 
e lam 


in our Britiſh Seas. 


y, on the Other. | 
And upon all the aboveſaid Accounts, the 
bod affects the Ile off Wight, on all Sides re- 


Side, as being directly oppos'd to the 
wing Stream, the growth of its Tumour is 
nſequently baſten'd by it, ſo ſoon as to 


poi in the Morning: Next, on the South 
= , which lyes towards the Channel, the 
„ ide is carried off again by it, at IX : Then, 
* the N. eff, where the Tide and the Race 
2 tet on the backſide of the Iſle, before Calſhot, 


e Water is full at XI: After that on the N. 


, the Flood has at Portſmouth a Harbour 
) fill, which detains it till paſt XII: And 


*.* ally, it expects the Reflux of the Stream 
on t of that Port, to meet the Ebbing Water 


om Winchelſea and Dover, at full Eſt; to 
ell on their Occourſe there, higher than 
fore, about I and ; having ſpent full ve 
ws ſpace, in ſurrounding ſo ſmall a ſpot 
Ground ; which is near half as much time, 


Hand, conjoin'd. 


affect Capes, Promontories, &c. upon their 
ferent Applications; as the Start, Flamborrow- 


warting Streams, Which haſten their Tides 


n tat Side, towards the Ocean; till they 
let off again down the Channel, and are 


full 


ning Shore, to contract its Reflux more In- 


ectively, at different Hours: Firſt, on the 


ſufficeth to do the like to all England and 
The like diverſity of Tides, is alſo found 


„, the Lizz:rd, &c. that are waſht by 


lected afterwards to the Leeward ſucce ſſive- 
boch to prolong their Continuance, and 
Neat their Tumours, by a diverſe Acceſs to 
e lame Place: As without Calau, to be 
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130 The Motion of the Tide, 


Moon at both Places. | 


| ſame direction; tis both ſpeedy, and all alo 


full Sea at Tand 5; towards Dover, at III; ini en 
Creek, at IV and ; ; Without the Road, at X wifes F 
2 + and at the Peer, at XII: Nay, ſometin con! 
it is Progreſſive on one Side of a Cape, and ſeerſark* 
Retrograde on the other; as when it mah lies 
at X before Dover, it advanceth two bo rable 
forward towards ©uinborrow ; and ſeemimg er El. 
retires as many backward to Soutb- Ham Cv 


to make full Sea at XII, with the South ns 
: the 


s OV 
15 al 
bs, O 
10 Se: 
o def 
mes: 
rity 'c 
Narr 


it 1; 


But in caſe thoſe Promontories &c. ſhe 
direfly into the Main, as on the Weſt (. 
of Ireland, where no ſuch Currents thwart e 
the Tide affects em an hour fooner, than 
Bays within the Capes; and Theſe, an hour! 
fore the Ports; whereas it fills the Rivers f 
ceſſively ſlower, the farther they ſtrike up i 
the Land; as it doth all along the South G 
thereof; from C. Clear to Waterford : He 
it is High-water in the Road at Harwich, 
Hour before the Port be full; and two Hot 
ſooner before Tinmoutb, than it makes at N 
caſtle; and three Hours at Margate, ere it 
full Sea at London Bridge: And, whereas 
flows on the Downs, at XII; at Graveſend, 
Land ; and not at London till III; the Fi 
Stage being twenty Leagues, and the Laſt! 
ten; and conſequently the Courſe of its Fl 
grows doubly flower; Hence we may Cee t 
clude, that it does ſo ſucceſſively to the HU 
of its Journey. | 

Finally, as to the Approach of the Tide 
other Coaſts, which are Bold, and hold to t 


Conſequent to it ſelf, to a Moment ; but, 
the Shore prove either rough, or ä 
broke 


in our Britiſh Seas. 

in il hen by Rocks and Shelves, its Acceſs be- 
t Xes proportionably retarded ; yet grows 
netinlf® conſiderably flower, unleſs upon ſome 


1 ſeeMharkable declivity from the Channel, which 
mal plies it; which is viſible to the Eye, and 


bol rable to the Map of the Place, without any 
mine er Elucidation : So that having diſplay'd 
lamp: Courſe of the Tide, as rais d by the Moon's 


ſure, between the Tropicks 5; and diffuſed 


Juthi 
the Atlantick Ocean, by the counterpoiſe 


ſds own Weight, in the Two precedent 
„and in Tit, having pickt up the chief 
irt bs, objected againft its Progreſs thro' our 


iþ Seas, and remov'd em out of its way, 
0 deſignation of Place, and computation 
ime : It occurs to ſhew, how it becomes 
rſify'd in Height, as well as Speed, both in 
Narrow Seas Which it affects; and in the 
it ſelf, which produceth it. | 


han 
Our! 
ers st 
Up i 
th Co 

He 


ich, 


* 


) Hot 
at Ne 
re it 
2reas 
ſend, 
ne Fi 
aft b 
its Fl 
Co 
he Et 


Tide 
to t 
1 alo 
but, 
W 3 
broke 


F 


8 E C 1. IV. 


ef Rehearſal of the moſt remarkable Occur- 
wes of our Britiſh Tides, already diſcours d 


ice the manifold Diviſions of the Tide 
in our Narrow Seas, and the great diverſity 


y way at once; that no known tract of 
er, of the ſame Extent, ever branch'd it 
into ſuch variety of Occurrences ; that 
ems to abridge all thoſe, that are any 
le found in the Ocean, within ſo ſmall a 

compals ; 


5 Channels, have ſo deflected its Streams 
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Explicated, elſewhere ; referring the ref 


one ſingle Tide, when they meet there 


they either lye at the lie diſtance from 


from the Lizzard, where their Floods 


The Motion of the Tide, 
compaſs : I ſhall only recount a few, ont 
ſo great a Number; which are moft Rey 


able, and explanatory of thoſe, which Ih. ond 7 
contingently taken notice of, but notf 


the Inſpection of the Map thereof, where 
is drawn a Scheme, which repreſents em {tical 
at one view; and. exhibits to the Eye m 
Connection and conſequence more effedii er y 
ly, than Words can expreſs. 
Firſ#, One and the ſame Tide may 2 
ſeveral Ports at once, tho they lye all on ber 
ſame Side of the Channel, that ſucceſſi 
ſupply's em; as along the Coaſts of Ny 
dy and Picardy, from Caen to Calas; or 
Ports be ſituated on the Oppoſite Coaſts ; 2 
the Downs, Harwich, and Yarmouth ; upon 
which, it Flows all along at the ſame I. 
tho the Stream which ſupply's em, pal 
by 'em ſucceſſively, one after another, 
not at che ſame diſtance, 
Secondly, the ſame Tide may, cohtempor: 
fill far remote Ports, by diſtin& Channels 


Places, where their Streams were ſepara 
as the Iſle of Wight, does from Dublin; 

Rye, from Lewerpool 5 which are alike diver 
bannels 
e Port. 
pply'd 
dbd-anc 
le ſan 
er ſpe 
ing, al 
anting 
ver he 
VX is © 


ſeparated : Or, the fame Flood may 
convey'd by two oppoſi;e Channels, reflex 
the ſame Place, ſo as to make ſometimes 


elſe two diſtin& ones, when they are di 
by the Wind ſucceſſively thither ; as at 
Jie of Man; when the ſame Flood pa 
from the Ocean, by the North and Sou 


Ire 


paſſeth, in like manner, by the N. of Scot- 
nd and &. of England, to Hull; and makes 
ut one Flood there, at the remoteſt Diſtance 
com the Ocean. „ 2 5 
Moreover, in regard the Courſe of the 
tream, While it flows in a direct Line, is per- 
orm d with moſt Eaſe, and greateft Celerity ; and 
very Deflection becomes a retarding Impedi- 
vent: Hence, it is High-water an Hour ſooner 
t Briſtol, than at Bridgwater, tho' it be much 


5 nber diſtant from the Ocean, becauſe it lies 
effi 2 directer Line from it: And the Flood 
Nen ells two Hours ſooner at Dover, than at 
0H nouth, which it paſſeth by, becauſe it Je- 


:#; out of its Road; and when it is arriv'd 
ither, it finds a large Creek to be fill'd wich 
ater, which doubles the Impediment. _ 

de, being jointly perform'd in rwelve Hours 
ſer, according to the Stamp firſt {et upon it 


et not ſo, as to be perform'd in ſ Hours apiece ; 
it, by how much the longer the Flux 1s, the 


parat | | 
in; Nefux muſt be ſo much ſhorter, and on the 
dil onverſe; according to the Capacity of the 


e Ports Which receive em: Hence, Rivers, tho 


ma 

"fe pply'd by the ſame Flood, and cloſe together, 
times bb and Flow at different Rates, and ſeldom at 
here We ſame Time; as Marſey, and Ribble: The 


1 ſpends more I ime in Flooding than Eb- 
ng, and the Former does the contrary; as 
anting that Fall of Stream, which the other 
ver has, to diſcharge itſelf, as ſoon as the 
Jux is over. 8 And 


land, diverſſy thither ;- while the ſame Fide 


race, in all Places, how circumſtanc'd ſo- 


the Moon's Preſſure, between the Tropicks ; 


lannels which convey em, and the dituation of 
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Beſides, the Flux and Reflux of the ſame 
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It ſucceſſively, one after another; the differenc the 
of their Tides, is to be calculated from their 
diſtance of Time, not of Place: Hence it erp 
High- water at Calais, when it is Low. wate Hate 


lie at ſuch a diſtance of Place from each othe 


Nance either exceeds, or reacheth twelve Hy 
28 the Tides do at Plimouth and Hull, 0! ccur 


The Motion of the Tide, 
And if the Places, affected by the Tide 
lie in the ſame Trac, ſo as to be affected by 


at London-Bridge, and on the Converſe; be 
cauſe ic conſtantly ſpends about / Hour: i 
paſling between em; and not becauſe thi 


ſince it alike affects Amſterdam, and Harlan 
tho' theſe be not ten Miles diſtant, and tho ecef 
are near thirty Leagues: And in caſe their Dili i 


Texel and Amſterdam ; they cannot be flood Nov 
both at once, by the ſame Tidal Und 7 
tion. 4 | . 

Nor is it ſo ſtrange, that our Eugliſh Ch hey 


the River Humber, and Zuider Zee, thou'd ſtat A 


Garrone in Gaſcony, ſhou'd contain Two diſt 


11 ending fx hours more, before its Courſe 


their reſpective Returns in due time. 


once make High-water, by three different Tm tl 


at ſo great a diſtance of Place; as that t 


Tides, and the ſaid Zee as many at on 
for / hours ſpace in twenty four; en 
Tide ſpending eighteen hours in paſſing 
that River (as well as thro' that Lake) 


twelve hours diſtance, the one from the otl it in 
making High- water in the Mouth of rhe V Ocea 
and at Bourdeaux at the ſame Inſtant, 


different Tides, the one ſucceeding the ot 
at the faid diſtance ; and the leading Fl 


iniſht at St. Macar's; yet fail not to m 


in our Britiſh Seas. 

Thus the Motion of the Tide, which was firſt 
mpreſs'd upon that vaſt Wilderneſs of water, 
e Ocean in general; tho' throughout Homoge- 
z0us, both for time and place; riſing and falling 
it Werpendicularly, upon the Equator, and alter- 
ately, in / hours apiece; when it was boun« 


Iverſly deflected, by their different Situations, 


appears by the more ſpecial Account, gi- 
en of em within the Atlantick: And upon its 
eception into our Narrow-Seas, new differen- 
in choſe reſpects aroſe at every turn, into 
ich a diverſity of Motions, and manifold 
ecurrences, as I have already deſcrib'd. 
Now, an regard it ſprung at firſt, from a 
Feet and Inches, near the Equator 5 to al- 
oft as many Fathoms in other Places ; I am 
ſhew, in the ſequele of the enſueing Section, 
hat Advantage it makes of every ſtep it takes, 
Im the one Extreme to the other. 


— —_—_— — — — * * — 


$ , 
. | | 1 7 
— the Tide's diverſity in HRTIOHT ; and how | 


it is gradually encreaſed, both in the Atlantick 


Seas, which receive it. 


and draw the Encreaſe of its Height and 
ed, from proportionate Depths of Sea, and 
linations of Coaſts and Shores, along its Courſe 
m the Equator, whence it has its Origin, to 


rom their former Regalarity in both reſpects; 


. 2 \ 
o take theDimenſions of theTide,aright; 


8 2 =... 


3 
* 
— 


jed with Coaſts and Shores, the Tides became 


Ocean which propagates it, and in our Narrow 


-— — —— 
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exceed the Cauſe, from whence it ſpring, 


A 


The Motion of the Tide, 
our Ports, where it | terminates : I here re 
aſſume that New-Moon Tide, which I deſcrib 


in the laſt Section, for a Pattern to follo 4 
thro the Atlantic Ocean into our Narrow-SeMtow: 
and remark what advance it makes at everlyhic 


ſtep, in either reſpece. 5 
Ihe Firſt Step, which the New- Aon. Ii 
monthly advanceth above the Ocean's natut I nore 


Level, at the Equator (as we are told, from thientri 


Relation of a curious Obſerver) exceeds n 
fix Foot; whereto the Equinodial Flood, ſupe 
adds not above fix Inches: whereas at Brif 
here in Ergland, and at St. Malo's in Ha eine 
it reacheth ſixty and ſeventy Foot, as is four 
by Experience: So that the Effect ſeems 


a Decuple proportion: Now, to trace theft 


Steps in order, from the firſt to the laſt; ater! 


ſhew, from the Connexion and Conſequen il Fl 
of the whole Series, that they arrive only om 
an Equivalence each to other, all Circumſtan nd F 
being duly conſider'd ; | lepen 
8 | 232 5 to 
Firſt, It is obſerv'd, that the ſaid (x Fran 
Water, which, near the Line, is ſpread the 
all that Space of the Ocean, which exten! | 
from Guinea to the Weſt. Indian Tlands, is c Minar 
tracted by Libration, into half that BreadthMhers 
the Atlantick Tumour ; and confequenhnd . 
mult be raisd double that Height, to recohole | 
pence in one reſpect, what it looſeth Mor the 
another; eſpecially being depreſs'd perpe 
cularly by the Moon, and in a more anW The 
Meaſure nearer the Equator, than elſewheWlenci! 


After that the Lines of her Preſſure are Yb»; 
obliquely and thinner ſcatter'd; to make (ix Mera] 


in our Britiſh Seas. 137 
of Water there, more than equivalent to twice 
Six, at the Middle of the Atlantik. 
Again, the ſaid Tumour, diffuſing it ſelf 
towards the Conſt of Europe; That Part of it, 
which falls on the Weſterly Shore of Spain, and 
* France, on the one Side; and on the Soutberly 
n. T coaſt of Ireland on the other; becomes ſtill 
natutq more contracted, to add /ix Foot more; and 
om tentring upon the Soundings, their ſhallow Bot- 
eds n toms ſtill advance it gradually, as they aſcend; 


re re 
[crib 
ollo 
)-Seas 

eve 


ſupeo ſuperadd ſiæ Foot at leaſt, before it enters 
t Biß de Chops of our Engliſh, and Iriſh Channels; 
Facing contracted as well in Depth, as Breadth, 
5 fou as to make its Total Elevation rwenty-four 


ems r, or four Fathoms compleat. 


ing, Or, be the Tide, in its Paſſage between 
the f/ and Kingſale, advanced to what other 
it ; eterminate Height ſoever ; yer all the ſcve- 
quenz Floods of our Iriſh and Engliſh Channels, 
only from Dublin to Hall; as alſo thoſe of France 
nſtanq nd Flanders, from Breſf to Amſterdum, muſt 


ſepend upon it as their common Source; ſo 
5 to owe their Riſe above it, either to the 
dyrantageous Reception into their Ports, or 
o the favourable Conveyance of their Chan- 
e thither; ſo as to mount ſome of em 
rdinarily, to thirty and forty Foot; and o- 
hers extraordinarily, to at leaſt fifry, ſixty, 
ind /eventy Foot: But the Queſtion is, How 
hoſe Ports and Channels may be fitly diſpos'd 
or that Purpoſe?” 


x Fool 
ad 0\ 
exte 
is co 
eadth 
2que 
reco 
z{eth 
perf! 
e am 


xt The fir advantageous Diſpoſition for 2 
ew be 


plentiful Flood, is, that the Adourh- of the 


are ME b2»ze/, which intromits it from the ſaid ge- 
de (« Meral Source, be wide enough co fill up the 
| | —_ Ports © 


8 


towards the other, to contract its Tumoy 


The Motion of the Tide, 
Ports which receive it, in due Time, befor@opo! 
its Reflux takes it off again; or elſe it fal ane 
ſhore of the Height of the common Tad hotra 
which leaves the Port ſo unſupply'd, that MWerper 


| Nagnates, in ſome Meaſure, into a Lal: t up 


that neither riſes ſo high, nor falls ſo low, Moron: 
the Sea it ſelf at Spring-Tides ; while the Ne,gong : 
Tides ſeem to ceaſe into Calm-water. 

Next, to give the ſaid Aperture a conſide 
rable Advantage, the Sides of the Port whic 
receives the Flood, muſt mutually incline ea 


1111 
ther, 
jy to 


as it were, Pyramidically, from the 390 
whereby it enters in ample manner, to t 
Vertex, where it is perfected ; that the Weig 


of ſo much Water, put into Motion, g. 
ſtill puſh forwards its gradually contracted Streannce ; 
with more Violence; to make out in He echet 
and Speed, what it looſeth in Breadtb: 2s rage 

happens in the Downs ; which lie at abo rwh 
three hundred Leagues diſtance from the Occali, be 
and are choaked up with the Goodwin-SaniWMlet, : 
and withal invert the Current Weſtward, quiliiich, : 
contrary to its former Courſe, thro' the Chai Eng, 

nel that convey'd it thither ; yet the Bay, de. A 
Vertue of its Triangular Figure alone, coe F 
tracting itſelf into the Mouth of the Than Mich. 
ſends up the River a conſiderable Tide, for Wa Car- 
leaſt tenty Leagues together. © out 
Thirdly, Becauſe quickneſs of Motion ad the 
an equivalent Force, propottionably to tic? I 
Height of the Water which is moved; aſt the | 
Projectils, are inclined to follow their jr/ More. 
rection; every Defle#;on from it, muſt tuiiffct, a! 
to the Tide's Diſadvantage : Hence it is, thiſſſcomes 
the Mouth of the Seine, tho' ic adds a Deir O 


Pl 
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befor 
it fall and Figure, to furniſh Water enough for a 


otracted Tide; yet, being entangled by its 
none upon the ſame Advantages; finding all 


lle, without any Diſturbance. 
above all the afore-mention'd ; beſides the 


tion; the Severn-Sea, which brings it 
ther, adjoins to the Ocean, and opens di- 
y towards it, to receive it in full Force, 
| give it no deflecting Check at its En- 


agement of a ſtrong South-weſt Wind, it 
„ beyond Meaſure. 


ch, after it is contracted to the Half, by 
[ Engliſh Channel, before it reacheth the Cape 
it. Malo's in Normandy ; it is again ſtraitned 
the Half, e'er it reacheth the Bottom of 
Michael's Hill; and there, being pent up 


out any Inlet of a River, to take off pare 
the Tumour, it ſwells to twenty Foot; the 
% Tide perhaps, that can be found thro- 
che Univerſe. | 


et, and are united in One, the joint Flood 
omes exceedingly advanced ; the Speed of 
ir Occurrence one towards the other, be- 


oportionate to its other Advantages, of Ori- 
Wrpentine Mindings, to and fro, it advanceth 
x up the River above balfas far, as it doth up 


Ing an opener and ſtraiter Channel, which car- 
t it up into the Land one Hundred and twenty 


But, to raiſe the Tide at Briſol, remarka- 


jd Advantages of Breadth, Depth, Figure, and 


nce ; inſomuch that the Tide ſometimgs 
cheth /ixty Foot ; and upon the ſpecial En- 


awhelms the adjacent Country in a De- 


let, to exalt the Tidal Flood to its bighef 


Corner, and put to a peremptory Stop, 


Moreover, when Two Tides chance ta 


9 4 | Ing | 
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ing accelerated in a double Proportion to thy 


German Ocean; where they amount to ten 


and after the Flux of their Currents be alma 


= 


The Motion of the Tlie, 


ſingle Motion of each apart; as is obſervd i 
the Congreſs of the North and South Tide 
both in our Triſh Gulph, at the Peel in Lang 
ſhire ; and at the Mouth of Humber, in th 


thoms, or fity-four Foot apiece ; tho it happet 
at their utmoſt Diſtance from the Arlaniick 


ſpent into Calm-water ; yet without the 4 
Vance of the aforeſaid Advantages: - 
In fine, ſuch is the gradual Encreaſe of t 
Tidal Tumour, às well in the wide Ocean, 
in our narrow. Seas, that oe New. Moo 
Flood, runs thro” all the Diverſity I have 
therto deſcribed, within the Space of rweh 
Hours; in pafling (for Example) from tt 
Equztur to St. Malo's 5 infomuch that % Fol 
of Water in the one Place, is advanced to 
bove ,t) Foot in the other: And when 
it has been obſerv'd, that the Equinoctial Til 
do not ſuperadd to the reſt, above / Inches 
the Line; yet at St. Malo's they ſurmon 
their Fellows at leaſt five Foot; the Produ 
agrees exactly with the former Account, vi 
that, as a Tide of fx Foot there, produ 
another here of ,t) Foot, in a Decuple Pt 
ortion ; fo does the fx Inches ſuperadd 
make fxty Inches, or five Foot, which is! 
Number propos... FN 


Thus the Tides are diverſified in our Riv 
and narrow Se:.s, with an endleſs Variety, bl 
of Courſe and Growth ſucceſſively, accord 
to a regular Order, both of Time and Pli 
wich a conſtant Dependence on the Flux 
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In our Britiſh Seas. 


u, and Ports, with open Arms: But now 
to be treated, as being ſhut up in ſuch 
es, and Seas, as admit of more or fewer 
es than ordinary, and ſometimes without 
Communication with it whatſoever. 


8 . 


CH A-F. V. 
the great Diverſity of Tides; in our In- 


and Seas, or Lakes ; and, How they are 
ccaſion d. 4 


25 Have hitherto conſider'd the Courſe 


[ 65% pearances, As taking their firſt Riſe, 


8 1 


" the Sea, near the Equator; in- 
uch as they affect thoſe Ports and Arms of 
Sea, which have a free Communication 


her with it, rwice in 1wenty-four Hours: But, 
now to confine my Diſcourſe to ſuch 
lies of Water, as are Seas only by denomi- 
ion, but Lakes in reality, for their little 
o Commerce with it; and with regard to 
Wc Tides alſo, which immediately proceed 
her Preſſure and Preſence, without any 
endence on the Ocean at all. | 
ow, foraſmuch as thoſe Lukes which lie 
ly ſequeſter'd from the Sea, are differently 
ted by the Tide, from thoſe which en- 
a free Communication with it: And a- 


1- 
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ux of the Ocean; and as received by our 


Jof the Tides, and its various Ap- 


from the Moon's Preſſure upon 


the Ocean; and moſtly ebb and flow to- 


; Th ſe become as diperſly agitated by its 


— 


Ide Motion of the Tide, 


Tidal Commotion, each according to theillnm 
reſpective Correſpondence with it; and yn 
or Jeſs, with regard to the Number and car it 
city of the Paſſages which joyn 'em togetherſhmm 
Hence, for Diſtinction and Clarity's ſake, ſ on 
begin with thoſe, whoſe Conſideration rce 
moſt ſimple, and ſeparate from the Sea; anfWinin; 
proceed to the Reſt, according to the Order mpa 
their Compoſition, which have Ore, or Tv Inle 
from the Ocean; and ſhew how they are; 
fected thereby; and each in a diſtinct Sefin 


— ns. Mat. 


S'E ET. 


Concerning ſuch Seas, or Lakes, as are wholh\ 
parated from the Ocean; yet ſometimes | 
and Flow, by the Moon's immediate Preſſun. 


IRST, the Caſpian Sea is not obnoxy 
to any Tidal Commotion, as lying « 
tended from North to South, athwart 
Moon's Diurnal Courſe, which is from Fu 
Weſt ; ſo that her Preſſure muſt affect its | 
perficies, much alike in all Places at onc 
and cannot raiſe the Tide wore in one Þl 
than in another: Beſides, being ſo ſhallow 
wards the West Side as ſcarce to be Navigi 
it is not capable to receive a Counterpilt 
Water, to fetch up the Eaſtern Part, whid 
much deeper; that the whole Lake may lil 
reciprocaly both ways; the one End of 
Scales, quite overweighing the other. 
Next, tho' the Euxine Sea be of an ei 
_ Extent with the Caſpian, and of a muchni 


in Inland-Seas and Lakes. 
theilmmodious Situation, being ftretch'd out 
nom Eaſt to Weſt, that her Preſſure may roll 


cer it ſucceſſively; yet it ſuffers ſo /mall a 
ethee@mmotion from it, either to fet its Libra- 
ake, y on foot, or to advance it gradually, as 
jon Irce to render it perceptible ; for want of 


ning Shores, to contract it into a narrower 
mpaſs towards the Eaſt and Weſt Ends, and 
pen it both ways into a Point, as it does 
he following Inſtances. © ; 
or, whereas the Huron-Lake in North- Ame- 
is of the like Situation, and almoſt of an 
al Extent, with the aforeſaid ; by being 
tracted towards the Eaſt End, into a more 
e Angle; it advanceth a Tide to ſo conſi- 
able a Height, that twice a Day (by the 


* A 
der 0 
; Inle 
Are! 
SeGin 


ordinary, for five or fix Leagues toge- 


nou, which lies on the N. Weſt of this, and 
ing into the ſame River; that notwith- 
art Wing it is ſituated five hundred Fathoms a- 
Ea che Superficies of the Sea, and lies at 
its MGundred and ſeventy Leagues diſtance from it; 
t on it Floods to two, three, and four Foot in 
ne ht; which plainly ſhews, that theſe Tu- 


rs proceed abſolutely from the Moons 
re, without the Intermediation of the 
to raiſe em by way of Libration, at ſo 
whit a Diſtance from the Sea, and exalred fo 
y lin Fetboms above it. 
] of nd whereas my Author adds, that the Up- 
ve is a hundred Leagues in Breadib, and 
tlefs of a Length proportionate ; and ſig- 
Remarks, that its Tides advance to the 
Heights 


allow! 
aVig 
erpuil 


in © 
ach ml 
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of its Libration ) it {wells the Canada more 
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The Motion of the Tide, i 
Heighis aforeſaid at the Full- Moon, withofith th 
taking any Notice of the Nen-Moon TidWile f 
at all; he plainly implies, that either thai in: 
happens 10 Tide of the later Sort; or tf! it 
they be of a Size or Number much inferiu, Mithdre 
the former: And this Reaſon is aſſignable Morchi! 
the Diſparity ; viz. That, alcho' the MW mucl 
Join'd Pulſes of the Sun and Moon ( at WBeſid 
Change ) be equivalent to their /eparate oifkwar 
(at her Full) in the Ocean, where the ul. 
ter's Volubility is ſuch, that tis all one wheii ſtuate 
their Pulſes be once doubly, ot twice ſing!y, Ne Mo 
ply'd, within the Space of rwenty-four He rem: 
Yet in Lakes, wherein, for want of a com d on 
tent Breadib and Depth, the Tidal Tumour uenc 
not roll to and fro with the ſame Fut, on 
their Pulſes ought to be repeated twelve. hi ing fit 
( as at her Full) to give every other Vibui eſaid 
a jog, to keep em on foot; and not en in tl 
em to be doubl'd at the twenty- four Hours E 
leſt, by ſo long a Forbearance, they gro Influ 
ſluggiſh and unactive, as, by degrees, wid Un pu! 
to ceaſe. 1 
In refe 
— pj allows 
| t Qua 
SZ CT, 1 tent R. 
5 5 | being 
Of Inland Seas, vc partake of the Inj ring 
the Ocean by one ſingle Streiaht, or PailiMre folk 
and bow wariouſly they are affected tberchſſſie in 7 
reference 10 the Tide. ſcarce] 
i rs, : Ci 


S to thole Seas, which have a ſingle Inſion, | 
courſe with the Ocean ; the Balick ters wi 


aconltaat Ccrreſpor.dence of Flux and Ares on 


in Inland- Seas and Lakes: 
With the Geman Ocean, without any Tidal Im- 
ſe from it; ſending forth a Stream of Wa- 


r into it in Winter, when the freſh Floods 
it above the Level of that Ocean; and 


orching Heat of the Sun /inks its Superficies 
much below it. 7 N 


kward a Poſture, to be wrought upon by 
rgular a Motion, as that of the Tide; and 
ſituated too far North, to be influenced by 


remote to the Eaftward, and thick-ſhel- 
don the Weſt by the Orcade's 1fands, to be 
fivenced with a Tide from the Arlantick : 
it, on the contrary, the Mediterranean Sea, 


eſaid reſpects; as lying more to the South, 


t en g in the Tide's way ; and being of a com- 
„Ens Figure, is as diverſly affected, both by 
gronlii: Influx of a Stream from the Ocean, and 


: Impulſe of the Tide. 


allows down, by the Streight of Gibraltar, a 
ſt Quantity of Water, without any com- 
tent Return; and the Reaſon is manifeſt; 


re /outberly Poſition, than of' any other 
ke in Europe: And, on the contrary, being 
ſcarcely recruited by the Confluence of freſh 
ri, .conſidering the Largeneſs of its Ex- 
nſion, and vaſt Tradis of Land, which it 
ters with its Vapours : as from Spain it re- 
es only the Ebro, which is — ; 

| * rom 
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ithdrawing it again in Summer, when the 


Beſides, the Gulpb lies in too crooked and 


e Moon's immediate Preſſure; and withal 


ing ſituated more advantageouſly in the a- 


In reference to the former Conſideration, it 


being moſt expos'd to be drein d by the 
bing Beams of the Sun, by means of its 
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from France the Rhoſn ; and from Greece 2 


tot 


Afia only the Influx of the Boſphorus; whigſep * 
alſo has its Reflux at the ſame time; and fro by 


the Coaſt of Africk only the Nile, which 
of any Account; the reſt of their Strez 


(which are almoſt innumerable) being : 


funded into the Indian and Atlantick Oces 


without any other Gullet than this at Gin 


tar to make Reſtitution. 

And, to conſider this Midland Sea witht 
gard to the Impreſſion of the Tide; ſing 
as to its Poſition to the Weſtward, it enjoy 
free Communication with the Ocean, to 


ſtirr'd up at every twelve Hours End by t 


Tidal Influence of the Atlantick, after 
manner of other Arms of the Sea, which 
directly into the Ez/# : And again, as to 
Extent, it ſtretcheth itſelf Eaſtward abe 
fifty Degrees, from the ſaid Streight up into 
Levant ; and carries along with it a com 
tent Breadth, to reſent the Moon's imme, 
Preſſure with a Tidal Commotion, like 


Lakes aforeſaid ; which, in accord with 


Diurnal Motion, muſt ſet into the Weſt, in 
Poſition to the Former. 
Now, in regard this Midland Sea, (at 


| End whereof the ſaid two Tides are lo | 


ferently rais'd, ) conſiſts of one entire Bod) 
Water; they muſt, in ſome ſort, interfarev 
each other : And again, the Moon mil 
High-water at Rhodes, which lies near t 


one End of that Sea (as appears by the 7 


Table) at her Southing there; and finds it 


gain at her Southing, on the Road of Gibral 


grees, or a Quadrant of her Diurnal Cie 


which is the other End; having paſs'd fifty | 
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in Inland - Seas and Lakes: 


ce arFhto the eſt + Hence the ſaid Tides muſt ſo. 


xp Touch with each other, as to riſe and 
| fro] by Turns at every fx Hours End, and com- 
ich Ie one ſingle Motion; the hole Body of 
treanMater Librating alternately from the one End to 
ng e other. 5 

Oces 
Gibr 


Whit 


One, by Counter-libration ; the Streigbt, which 
5 in the Former, being of too narrow an Ori- 
, to receive and ratfe a Tumour ſufficient to 
ich the Levant ; eſpecially the Gulph being 
ir fopt up in the Middle by Sell; which ma- 


, to Wlleftly divides it into Eaſtern and Weſtern Bays ; 
by Which lie not in one Strait Line, but disjoin'd 
cer a diſplac'd, each according to the different 
nich Nrection of the Shores: Yet the Gulph is of a 


mpetent Capacity to contain, as it were, 
0 Tides ſo differently rais'd at both Ends of 
it once 5 Which have free Liberty left em 
their Conjun&ion, and fall at a correſpendent 
ime, each to advance the other, according 
its proper and natural Courſe, in reference 
their joint Lzbration, quite thro'out the Me- 
rranean ; as J have already deſcribed. 


e to near an equal Height in the Eaſtern to 


les; as alſo in the Euripus as at the Bottom 
1 ml the Levant; in each reaching about 4à Foot: 
d more ſignally to expreſs its Dependence 
WS the immediate Preſſure of the Moon, it 
re abounds at the Full than at the Change; 
cording to the Cuſtom of other Lakes, which 


eſence: After all, it ſwells higheſt where 
7M 


Id an immediate Correſpondence with her 
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To eftabliſh the Union of the ſaid Two T 


Beſides, the Tides on hoth Sides of their Axe 


: Weſtern Diviſion : Hence it is, that the 
de riſes as high at Venice as it doth at Mar- 


- - —— b MEN Ic. Þ » 4" As 
ce 
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the Gulph whither it is driven, than ont 


on the Tide in the Red-Sea; (having hithe 


to argue from Parity of Reaſon; altho 


The Motion of the Tide, &c. ;, 


it is broadeſt; and higher on the North-$;1, 


South-Side, where it is taken off by a Coat 
Current ( according to the Courſe of the ( 


þ | F tho 
cean ) Into the South-Eaſt Levant 3 whence reg 
Came. 5 | | | 8 ſu 


Now, to take the Liberty of Speculatin 0 


had a conſtant Recourſe to Senſe and Fy 
rience, for Matter of Fact in other Places) 


conſiſts of a long and narrow Body of Wi 
continued by a Streight to the Eaſt-Indin 
cean ( much like the Mediterranean by that 
Gibraltar) which is almoſt choak'd up by 
and, which obſtructs its free Communicai 
with that Sea; yet it has a competent 
by the Aſſiſtance of the Moon's immediate 
ſure ; lying ſtretch'd out, for near tm 
grees, from South-Eaſt to North-Weſt ; in 
moſt advantageous Poſture for the Moon 
affect ĩt at the South-Eaſt End firſt, at her Ri 
and thence to puſh the Tide forward grad 
ly towards the North and Weſt, upon her 
vance to the Meridian; and as opportu 
to ler it fall back again Ezfwardly, at her 
clination into the Weſt, 


ective 
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or ſubſtract from their accuſtomary Number, in 
other Seas. | 


| INCE amongſt all the Diverſity of Tides, 
ri which I have yet diſcours'd of, either in 
5/4 e Ocean itſelf, or our narrow Seas, High- 
tho pater does regularly affect the ſame Place, 
by ve in twelve Hours: It now falls of courſe to 
145 


quire, How ic come to paſs, that one and 


tively for that purpoſe, 


01 Fir, It is obſervable, that irregular preter- 

m Wncrary Tides (whether by Exce/s or De- 
ion ) affect only ſuch Gulphs or Lakes, as are 
r Rif 


uated berween two Seas; and thoſe of the 


pra rmec Sort, which exceed in Number, are 
her caſion'd by the Diviſion of one and the 
8 me Tide into ſeveral Streams. by different | 
nel 


banle, conveying em thicher at diverſe 


n, if they chance to arrive both at once, 
ey compoſe but one regular Tide, at their 
action; as plainly appears in our Irjh Guiph, 


8 here our North and South Channel: meet, and 


Miluent Rivers around the Shore. 
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f thoſe Gulphs er Lakes, which, by receiving 
their Tides thro ſeveral Channels, either add 


e ſame Tide ſometimes flows iner, and ſe- 
ral diſtinct Tides ſeldomer than rwice in ten- 
four Hours: And to produce Inſtances re- 


imes; where, notwithſtanding their Divi- 


linarily re-urite their divided Floods into 
e; and alike communicate it to all the 


7 | Put, 
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become ſupernumerary, as well in the Rin 
Lune, as in the Gulph itſelf; which, the fo 
mer Flood (coming ſooner than ordinary 


and the Later, finding the Water fallin fi 


March, 1710, were remarkable Inſtances of thi 


to the Lancaſter Sands, by the South Chamt 


Irregularity of ſome Tides, IS 
But, in caſe the ſaid divided Floods reach 1% 
not the Bottom of the Triſh Gulph, at the [ame NScotla 


Time; as is obſerv'd of the bigbeſt Equinocl ia they 


Tides, when that Part which comes from the where 
South, is driven thither over-haſtily by a brisk 
South-weſt Wind, ſtanding full into the MouthWat 
of St. George's Channel; before the other Part 
can come up out of the North to join it, (the 
ſame South weſt Wind ſetting againſt it;) the 


having fill'd wich an unuſual Speed, retire: 


or ſix Feet, re-advanceth it as much higher that 
it was before; making Zwo diſtin Floods i 
three Hours Space, contrary to the Cuſtom 0 
the {ame Winds and Tides in other Places. 
Two New Tides that hap'ned in the {a 
Gulph, the Former in October, and the Later 


Truth; in coming an Hour and Half ſn 


than they were expected; and riſing hig 
than was uſual, being hurried thither by bo 
ſterous Sourh-weſterly Minds; and both fel), fe 
half an Hour, to near Half-Tide ; and then n 
again, at the coming up of the North Tide, 
the other Channel, five or ſix Feet higher than b 
fore; and continued half an Hour longer than 
dinarv, before they went off again; the Nel 
Tide having been fo much retarded, by the Sui 
weſterly Mind from that adverſe Quarter. 
For Frelond, lying interpos'd between 


ub, : 
ont hs O 
lelf ſet 
aly N 
ectivel 
the or. 


O:ean and the ſaid Gulph, where thoſe Tid it, ap. 
abound ; and being ſeparated on the Sor fro 
N Fi 


Supernumerary or Defective. 
ii from Wales, and on the Nortb-REaſt from 


they paſs thro' their ſeveral Channels thither; 
where, if they arrive (as they commonly 


pain re- united into one Regular Tide; or elſe, 


Py 


the one be Hhaſten d, and the other retarded 
y the ſame Wind, or by any other Accident, 


theyWhey remain ſtill divided into to Irregular 
Nivalbnes; cill their Return from thence into the 
> fir een, whence they came. „ | 
ary Now, in regard the 1/e of Walney is alik 


ner pos d between the ſaid Gulph and the Chan- 
el (or Race) which ſeparates it from Fur- 


tha in Lancaſhire; in caſe the Tide be Regular, 
ds in, as to ſwell up the e Gulph jointly at 
m once; ic muſt enter the ſaid Walney Channel at 


vently, their divided Streams meet in the 
idle of the Race, and re-unite {till into one 


ter it - 
f tler Flood, as was before: But contra- 
ſcnWviſe, if the North and South Floods remain 
hann vided in the Gulph itſelf; they ſubdivide here 
hight to Four in twelve Hours ; and if that Tempeſt, 
/ boſWiich firſt ſeparates em, continues fo long; 
V ey become again redoubled into Eight in 


enty-four Hours, by a repeated Succeſſion. 
Becauſe, Walney lying at the Bottom of rhe 
%, and at an equal Diſtance from the 


elf ſeven Miles in Length, and ſituated di- 
&ly North and South ; each Tide muſt re- 
ectively enter it ſooner at the one End, than 
the other ; ſo, as to make each its Fluxes in- 
it, apart; that every irregular Tide, whe- 
er from the North or South, may make 

T0 Two 


gcotland, divides every Flood into Two, as 


do) at one and the ſame Time, they are a- 


oh Ends, at the ſame Inſtant; and conſe- 


laut hs of the ſaid Channels; its Race ſtretching - 


= 
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Gulpb itſelf: So that, When One Tide of the 
Ocean becomes Two in the ſaid Gulph ; thoſe 


and theſe into Eight in twenty-four Hours, thy 


_ mediate Communication with the G#/ph itlelf 


quickly fuld by the South Tide, and ſon 


Irregularity of ſome Tides, | 


Two of each Sort in this Gullet, for One in the 


Two muſt be redoubled, in the Walney Rac, 
into Four within the Space of twelve Hours 


ſame Means being repeated ; as is manifeſt. 


Hence plainly appears, how Tides may b 
multiply d above their uſual Number, in ſane 
Seas : Now, to ſhew how they fall ſbort 
their common Account in others ; it was far 
ther obſerv'd, that, altho' the ſaid Gulpb ſet 
Two diſtin Floods up Lune, as far as Lancaſi 
for One receiv'd from the Ocean by 4ifer 
Channels ; yet at the ſame Time, thoſe T 
Floods re-united into One, in Marſey at Len 
pool ; notwithſtanding both Rivers had an in 


becauſe they comply'd not alike with its Tif 
Agitation: For, the Former having a wide 
perture, and but a marrow Channel, w 


emptied together with the Galpb: Whereasth 
Later, having contrariwiſe a large Pool to | 
fill'd, and but a frait Gullet to let it off agil 


cou'd not diſpatch its Work, before the N 


Flood came up, to re- join em boch into i 
ſingle Tide; which ſtood to ics full Heid 
with ſcarce any fenſible Diminution, for ni 
io Hours together, & 

Thus one regular Tide of the Ocean, by pi 
ſing thro' ſeveral Channels, with unequal Spes 
into the Triſh Gulph, became 7 9 irregular one 
Again, each of thoſe Two, by entring Wal 


1 = 
0805 Got ee ure Fram. —ů 2 —ͤ— — nag noe 


j—MUUUUUUm H H H L ENS ‚•ꝗ SE „ LOTS 


_—_ „* ” , —_ 


9 
F< 


1 \ 
- 
3 
2 


* 


F I 6 \ 
5 ; 2 ; Tr \} 
” p * * z ; 
"= 
1 


( 
£ 
Ul 
. El in 
il ( 
| 3 4 ü 
. ' || | 
AA. . . 
* 
J — — o& * 
IM | 
Wes # 
3 5 
r I 
Ares 
4 % 
. $i. * 4 
i 
4 =, 
1 f f * 
z | 
7 
0 
1 
d 


Oe MYTY 
8 | 


w 1INVITIYHT JO IMVAq 


LY 
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Race differently, were re-doubled into Fur; 
while contrariwiſe, by bing too quickly, the 
one after the other, into the Port at Le- 
werpool, they re-united again into one, in twelve 
Hours Space; and by the ſame Means repeated, 
they wou'd have e. doubled in twenty-four Hours, 
their Number Four into Eigbt, at Walney; and 
One into Two at Leverpool :: And moreover, 


had the R. Marſey been capable to contain, and 


reduce theſe Two laſt into One, at twelve Miles 
Diſtance up the River; there had been but One 
Tide at Warrington, in twenty-four Hours, for 
Eight at Walney as is manifeſt. 


Now, this being the preſent Condition of 
the Tide in reference to the Euripus, where it 
flows Eight times, for Once in the Port at Tun- 
kin: I am to ſhew how it is multiply'd in the 
Former, by the Interpoſition of one Iſland behind 


another; and in the Later, how it is reduc'd to 


few, by the Poſition of Ports, lying in the 
like conſequent Order; and declare expreſly the 
Manner, how beth are effecte 
enſuing Section,. 


— — 


* 
4 


e. 


Of the ſupernumerary Tides, in the Euripus; 
and their Analogy with thoſe which ſometimes 
bappen in our Iriſh Sea. 3 


1 and Ireland, which hath North. Wales on the 


South, and on the North Galloway in Scotland n 


3 ic 


d in the Three 


N that Gulob which lies between England 
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whereas in many Parts of the Oceen, it 
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it is ohr, that, as One Tide in the Octan, : 
being divided into ſeveral Streams ſucceſſive; « 
convey d thither, makes 72yo Floods ; and theſe, A 
being ſubdivided by the Incerpoſition of Val. 5 
ney Iſland, ſeem to become Four Floods in ( 
twelve Hours, and Fight in twenty-four Hour,, __ 
within the Srreight between it and Furneſ in . 
Lancaſhire : So One Tidal Tumour in the M. 5 1 
diterranean Sea, in the ſame Spaces of Time, WW 
raiſeth Two in the Archipelago ; and Two here 7 1 
advance Fur in the Euripus, by the Interpo- * 
rea 


ſition of Candia and the Negroponte: Of which, 


that I may deliver the Particul#rs after a more Unt. 


ſpecial Manner, in the following Se&ions; let 


us firlt take a View of its common Ii 
ion 
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„ The Evr1yevs is an Arm of the Les, Walk 


between Achaja and the Negroponte ; ſo na- Eur 


the « 
ced 1 
at bo 
eithe 
the 

Cha 
their 
apair 
in th 
one [21 
as reg 
ranea?) 


* r02y about the Middle of it, that it is paſsd 
over by a Bridge: where the Streight i; 
f broader, the Tides are more regular and con- 
© ſtant ; for, in the narroweſt Part, they are 
regular three Days before the Change, and 
** eight Days after; and one Day before the 
% Full, and ſix Days after, and the reſt irregu- 
lar: During which Time, the Euripus Ebbs 
and Flows 11, 12, 13, or 14 times in 
twenty. four Hours; but during their regula 
% Motion, they flow as other Seas. 

** There are alſo particular Differences, bo- 
" tween the Tides of the Euripas, and thol? 
of the Ocean: Firf, The Water never riſes 
above a Fot high, and that very rarely too; 


cc 


* 13{s 


ſo as to make diſtiuct Tides, at the Place Firſt 
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© riſes twenty-four Cubits : Secondly, That, in 
ce the Ocean the Water falls, when it ebbs into 
© the Sea; and rifes, when it rewls towards 
the Shore: Whereas the Euripus riſes, when 
* the Water ebbs towards the Iſlandt of the 
e Archipelago, where the Sea is broadeſt ; and 
* riſes When the Water ebbs towards Theſſaly 
© into the Channel of Salonichi ; altho' it is ob- 
ce ſerv'd, that at High- water the Water fands 
* ill, without moving one way or other for 
“an Hour, Or half an Hour together: But the 
reaſon of this, no Man ( ſays the Author) can 
unriddle. fo OR 


Now, to draw a Parallel betwen the Situa- 
tion of the Gulph which divides Ireland from 
England, as the Archipelago does Candia from 
Greece, on the one Part; and of the Channel 
which ſeparates Walney from Furneſs, as the 
Euripus does the Negroponte from Achaia, on 
the other ; in reference to the Tides produ- 
ced in all Four Places : Since they lie all open 
at both Ends, to receive their oppoſite Floods, 
either ſucceſſively, or both at once: As often as 
they mutually occur in the Middle of their 
Channels, they unite each Two into One, at 
their Congreſs in the Archipelago ; and re. unite 
again in the Euripus ; as I have ſhewn they do 
in the Iriſh Gulph, and Walney Race; and have 
one ſingle Tide apiece, in twelve Hours Space, 
25 regularly as in the Ocean itſelf and Mediter- 
ranean Sea, whereon they depend. 

On the contrary, at the Seaſons of their 


Iregularity, when the ſaid counterpoſing 


Floods arrive ſucceſſively, one afrer the other ; 


* 4 de- 
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deſign'd for their Ocgourſe ; their ſevera] MAnd 
Streams muſt be ſubdivided at the Second: Why fre 
Hence, as every fi»gl: Tide of che Ocean, di- com 
vided by the Interpoſition of Ireland into Two iff (wr 
diſtinet Tides in the ſaid Gulph, becomes ſub. Wi I 
divided by Walney Race into Four : So every her: 


Tidal Tumour of the Mediterranean Sea, be- 
ing firſt divided by Candia, becomes Two in 
the Archipelago 5 fo afterwards ſubdivided by 
the Nezropente, it is made Four in the Euri pus, 
within the Space of twelve Hours; and in 
twenty-four Hours, they double that Number. 

Again, whereas the Ocean's Tide requird a 
S. Weſt Wind, to carry the one Part of it 
down into the Gulrh, before the other cou'd 
arrive from the N. Vet, to keep their Floods 
diftinit ; and each of theſe were differently d. 
refed into their reſpective Ends of Walne) Racy, 
to tranſmit their Floods into 'em at [curd 


times: In lieu thereof, it is obſervable, that kl: Gy 
the Mediterranean Tumour, in paſſing from ein it 
the Streight of Gibraltar to the Levant, defleas ance 
that Part of it into the Channel which ſeverance 
Candia from Morea, at a competent Diſtance cbr 
of Time and Place, from the other which ind, 
parts it from Rhodes; for their Two Stream Arch, 
to produce, each & diſtin} Tumour in theMendir 
Archipel go: And theſe, taking as different, 

Courſes towards the Euripian Streight, the one ce of 
being fo much ſh-»;er and more direct than the, b 
other, that their different Allowances of Time ich con 
is doubl d before they reach it; to ſubdiviliire i 
their Tumours here, and ſubdiſtinguiſh ener fri 
each apart, no leſs than thoſe did before in rantaę 


wo, t h 


the Archipelago, Without interfaring in any re- 
%% 


ſpect with onug another. 
CCN And 
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And if thoſe North and South Streams, which 
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1d ; Iv from the Ocean into the Triſh Gulph, ſeem 
di- come thither as it were 5y Pas; and haſte 
7% (i: the one after the other, to make di- 
ub. 7 Tides after an Hour and 4 balf's Ebb, 
ery her here, or in Walney Race; the Mediterra- 
be- Mr Hod, to make amends as to that Part of 
in {Mvbich firſt enters the Archipelago, finds a 
by * and readier Paſſage at the Veſt End of 


nia; while the Remainder traverſeth the 
th Coaſt of the and, above thirty Leagues 
tof its way to the Eaſtward, before it de- 
into the ſaid Sea; and every Flood here, 
Ing ſabdiwided by the Negroponte; that Sub- 


ou'd ion, which enters the Euripian Gulph at 
oods BE S0 End, finds as ſhort and direct a Paſ- 
d-, as before; while the other has the 2yhole 


bil” May back again, by a narrow and dif- 
t Gullet, before it reaches the Streigbt; to 


anced thither ; ſo as to have a full Al- 
mance of Time, to make a freſh Tide at 
j three Hours End, 
ind, foraſmuch as the Tidal Tumours in 
> Archipelago are ſcarce perceptible ; yet their 
ending Floods are dift;n& enough in the 
pus, as entering alternztely, at the Di- 
nce of the Time aforeſaid : That from the 
% by a Channel of a wile Aperture, 
ich contracts it gradually almoſt into a Point, 
gire it Height in the Streight; while the 
er from the North makes uſe of the /ike 
rantage, to raiſe its Water above the Archi- 
go, their common Source: And, on the 
tary, tho' the "Tides run very big“ in the 
j oh e RM „ . Fi Iriſh 


[ime 
inde 
em 
re in 
y re- 


And 


7h of the Negroponte to paſs, and to repaſs 


din its Compart, Which was retired before it 
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T-iſh Gulph, as being influenced immediate 
by the Ocean; yet they are ſcarce diſtinguiſh 
ble in Walney Race, becauſe of the Shoring; 


its Channel, and the ſudden Hurry of 
Streams thro' it; which, for Number of Flu 


and Refluxes, are the ſame with thoſe of 
Euripus, tho' without the like Tical-Dif 


Con. | | 
Eſpecially, in regard the ſaid 7regul; 
proceeds, in the Iriſh Gulph, from an exc/ 


Flood haften'd by Storm; which never 


pens, but at Change and Full, and mi 
when. the Moon is at her Equinox : Butt 
Ault iplicity of the Tides in the Euripus, k; 
conſtantly at her Jane, thro' Defe& of Wi: 


when the South Tide cannot hold out 


Courſe, *ci!l the Nb Flood comes up to] 
it: So that both fall back irregularly beforet 


Union; which happens periodically ieee 


Ty Month, and for ſeveral Days togetit 
Whereas in our Weſtern Gulph, thoſe Spri 
Tides are ſeparated by Anticipation, and 0 
accidentally, but twice or thrice a Year, W 
the Wind proves faveurable to the one 8 


and adverſe to another. 
Yet, whether the Tide's Trregularity | 


ceeds from an Exceſs or Defe of Water; 


Regularity ſtill ſuppoſeth a perfect Re. uni 
the Tide, to ſucceed in the ſame Place, 2 
every Separation: And as often as ſeveral ! 
ces depend each on other; the Re. union in 
later Place, ſtill ſuppoſeth an Union of 


Tides in the former: Hence, the regular I 
in the Euripus, muſt preſuppoſe the Uni 


two preceding Tumours, in the Archip# 


ard this to be cauſed at the Full and C0. 
| Eo W 
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:diatehen both the Sun's and Moon's Concurrence, 
gui sothing upon the Levant, falls in with the 
rineſi Mean; and more eſpecially at the Change, 
of Wen they South there both at once, jointly to 
f Fluffocce their Meridian Preſſure, 
2 of Ind the better to unite Two of thoſe Tu- 
-D bors into One, when the Preſſure is conſi- 

ably encreaſed, it ſtirs up a Libration in the 
eguvant, from South to North, tranſverſe to that 
exc{hich is deriv'd from the Ocean, which is 


m Meſt to Eaſt : And this moving alternate- 
back ward and forward, all at oxce, is apt 
ard the firſt Tumour, and haſten the later, 
the ſame Undulation ; and theſe ſo united 
w enabled to raiſe a Correſpondent Tide in 
Euripus, to continue at the ſame Height 


p ton Hour together: Whereas the irregalar 
fore Hie Floods, riſe and fal at the balf Hour's 
wy , without the mutual Support of each o- 
Ogetil . | | * | 

Spind, foraſmuch as the Channel to the 
and ard of Candia, affords a ſhorter and 


dier Paſſage, and points more direffly to- 


ter Flood into the Archipelago; the other, 
ich traverſeth the Length of that Iſland, be- 
it diverts into it, can only be a ſo and 


a k one on that Account: Vet the Moon's 
ace, Ning upon the Mouth of the Eaſtern Chan- 


and enforcing her riſing Preſſure gradual- 
hereon, from the S. Eaſt Levant for one bun- 
land fifty Leagues together, mult ſuffice to 
Ile its Flood with the former, in the Ar- 
„%%; and conſequently to raiſe four equal 

es in the Euripus, in the fiſt twelve Hours 
her Preſence, to enforgs it. | 
Yet 


ds the Euripus, to tranſmit a fronger and 
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| defl-Eted Ar m of the Mediterranean Tide, haj 


languiſh away into a Faint, and become 


tics (as Li {Sed and Bre 5 COunterpos'd 
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Yet in the next twelve Hours, after her |] 
parture from our Heuiſpbere, that ſecond; 


depri ved of her preſent Aſſiſtance, is tber 


iſe Sao for rung its Tumour in the Arb 


lago, to its former. Height; Again, this J 

mour * | ſubdivided by the rn RE 
roponte, beer it enters the Zuripus; kur 
that Branch f it, which deflegeth 48400 
the North ard, and i t5 to return into the Sy 
P 5 the afors laid Narro rej. e d Gulet, 


perceptibl. > before it reach the Streigit if 
So that theſe Tree remaining Tides, be 
added co the ther Four, con pleat the Nun 
of. Seven; which are all that can potlivi 
incident to the Euripus, according to tie 
gar Account. 


Evi 
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thod 
0n ef: 


Firſt, 


So cl: le does the Parallel between the 
Seas, and tneir reſpective Tides (all Cie 
ſtances duly cone feed ), hold to conch 
that Two regular Floods, and Seven iy 


wr ab 
ones, are incident to the 1 at the bee 
Deral tho cauſed originally, by rh; 
regular Impulſe ſe of the edit erranean Sea, u nne 

Inner 
flows but twice in | rwenty four Hours: Malag 
the great Diver of the Means with | the 
and of the Mona EO WE th: fame Wall anne 
differently wronght; is ſo far from leſsn 1 
the 5 Or obſcuring the Evid-nc;+ x 
the Effet, on either Part ; that their Di ſequ 


Wa 
ater, 


Ca! 


once mulua! ly confirm, and illuſtrate each 
ther to Perfection: Let us now accord 


Supernumerary or Defective. 
li Diverfity of the Euripian Tides amongſt 
pol q -mſelves, with thoſe of other Seas. | 


e, bei 
ö cherte 


CEE V. 


Euripus ; and how conſequent it is to my pre- 


agent Diſcourſe, of the Tides in other Seas. 

che $0 TE ; | 

125 [AVING already ſtated the Number of 
| | 


| the Tides,. in the Euripus, according to 
Evidence of Reaſon, and Experience; it 
w follows of conrſe to enquire into the 
uns, and Manner of their Diverſity 3 with 
e Reſpect to the Terms, and Tenour of its 
mer Deſcription 3. to ſhew how it ſquares with 


rt Ith 
es, be 
> Ny 
>{iibly 
0 the! 


bod 1 have follow'd thro' out my Diſcourſe 


1 tne en the ſame Subject. 


Ciel 
onch 
z tire 
it thei 
y, of 


ea, W 


Firf, It is obſerv'd, That the Tides are re- 
about the Full and Change of the Moon, 
d become irregular at her Vane; becauſe at 
(bange and Full, when they flow in ample 
nner, the Sourh-Tide becomes both quicker, 


roations upon the Diverſity of Tides, in the” 


principles, I have already laid; and the 


167 


Ars: a latteth longer; fo as to hold out Flowing, 

rü the North- Tide can arrive by the other 
Wor annel, to join it; as well in the Arcbipela- 

5 12 as in the Streight of the Euripus; in both 

10e 


ich Places, they make but One regular Tide, 


1 5 ſequent to the Mediterranean; wheres in 
PO 0 r Wane, for want of a ſufficient Supply of 
0 = ater, the former Tide retires, before the 
So 


can come up to join it; ſo as to make 


Two | 


162 Irregularity of ſome Tides, 5 
To ſeparate Tides, in the Archipelago; whiq 
being again ſubdivided in the Euripus, my 
make Four irregular Tides ; as is manifeſt, Nd: 
Secondly, Their Regularity continues ,. 
Days longer at the Change, than at the Fi 
which muſt needs proceed from a greater DV w. 
preſſion made upon the Sea, by the joint ( 
operation of the Sun's Light, and Heat, wigl,,/ 
ber Preſſure at their Conjunction, than at th 5 
Oppoſition; when their Forces are ſepara 
and cannot at once affect the Mediterranean. War 
Thirdly, The Terms of their Regularity Men! 

gin but two or three Days before the Cha 5; 
and Full, when the Moon's Influence is at 
Height; and yet continue for ſix, or « 
Days afterwards; which plainly fſhews, t 
the Mediterranean Tides, are not forced to 
competent Height, point-blank, by the ur 
Impulſe of the Moon; or by the firſt Puſh 
the Atlantick Flood, thro' the Streights; b 
are rais d only by Degrees, with the Aſſiſtan 
of Reciprocal Librations ; which find the Ses 
along, from thence to the Negroponte, mole w. 
quiet and compos'd ; and ſo they mult be Wy fo; 
zen repeated, before its Motion be confideralt i 
heighten'd, at ſo great a Diſtance ; which 
gain requires a proportionable Time after, Ne Ti, 
abate again into its former Irregularity, Marc 
 Fourthly, The Water in the Euripus, ne 
riſes above a Foot, and that very rarely to othe 
whereas in many Ports of the Ocean, it f 
twenty-four Cubits ; becauſe thoſe Ports rece 
their Tides, with Mouths wide open, im 
diately from the Ocean, their common Sour Lare 
But, on the contrary, the Euripus derives hrs to 
Flood, in part. from the Atlantick, thro i 
1 
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hic Gullet at Gibraltar; and down the Me- 


S, mug ranean, for three hundred Leagues together: 
ft. Ia in part from the Moon's Impulſe upon that 
es f, where it wants the Breadth, and Depth of 
ne F 0cean, to raiſe its Undulations : So that tis 
ater D wonder, if every Cubit languiſheth into 
joint (f an Inch, before it affect the Negroponte, at 
it, wir a Diſtance, and Diſadvantage. 

at they, In the Ocean the Water falls, when 
eparaWbbs into the Sea; and riſes, when it rowls 
neon. yards the Shore; whereas the Euripus riſes, 


en the Water ebbs, either towards the Sea 
Shore, indifferently ; and can do no leſs, 
ing a Thorowfare Channel for Two oppoſite 
es, to paſs and repaſs thro the Streigbt; 


vs, tiere they never arrive exactly at the ſame 

ced i; and that which advancerh firſt, moſtly 

he d, before the other attain to its full Height : 

- Puſv hat the one Flows, While the other Ebbs, 
oy 1 er towards the Land, or Sea, reſpective- 
{liſtan | 

e Sea Wizthly, It is obſerv'd, that at High-water 

re, Mot Water fands ſtill, without moving any 

{it be y for an Hour, or half an Hur, together; 
(1dera Mut is to ſay, the Water ſtands ſtill only for 
which WI an Hour, when the Tides are irregular ; 
after, Ne Tide ſtill returning, before the other be 


'anc'd to join and ſupport it: But if they be 


war, the ſupervening Tide always keep 
el to other up, at leaſt half an Hour longer: 
, it g when the South and North Atlantick Tides 
receſßzet upon the Equator ; the Former, which 


ves an Hour and half ſooner, is kept up by _ 
Later, to its full Height, for near three 
ir; together. 


Laſtly, 


Irregularity of ſome Tides, © 
Laſely, During the, Time of their irregula 
zy, the Euripus ebbs and flows 11, 12, 13,0 
14 times in twenty-four Hours; doubtleſs, | 
depending upon the various Influence of th 
Sun and Moon; according to their diff 
Aſpects, between their Conſunction and Opp 
tion; beſides the Change of their Latitu 
and Variety of Diſtance from the Earth; whi 
muſt make as various Tides, both for Nun 
and Proportion. | | 
And it is no wonder, that this Irregulaj 
ſhou'd rather appear in the Streight of the 
ripus, than in any other Sea, being ſo contrif 
by the Great Architect of the Univerſe ; asifq 
purpoſe, to hold the Ballance of the Twoy 
poſite Gulpbs, with ſo equal a Hand, as! 
turn the Scales, upon every Inch of Adu 
tage, on either Part, and is placed ſo com 
diouſly, on the Backſide of Achaia, as to wn 
the various Tumours of the Archipelago, upt 
the leaſt Commotion, which way ſoever tl 
approach it, as they paſs by; while the Tid 
after ſo long a Courſe, as from the Streight 
Gibraltar, is in ſo faint and languiſhing a Ct 
dition, (as in mo other Sea, ) to be ſcarce pt 
Ceptible. 


b. 


Remarks upon the Obſervations aforeſaid. b 


To ſum up the whole Account J have ge 
of the Tides of the Euripus, and the RK 
for them, in reference to thoſe I have alredl 
obſerv'd in the Ocean, and diſcuſs'd thro 
my precedent Diſcourſe; in order to confirm the 
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chere, and comparing them together, | 
Firſt, It is to be noted, that the Mediterra- 
jean Tide, according to its common and diur- 
nal Courſe, always produceth irregular Tides 
in the Euripus; as falling ſhort of a competent 
eight, either there, or in the Archipelago ; as 
[ have all along taken notice. 
24ly, Thar, to reach its regular Height, its 
enſtrual Courſe is advanced, by the joint 
oncurrence Of the Sun's Influence (as in the 
can) with the Preſſure of the Moon; both 
pon the Equator mediately, and immediately 
pon the Levant; as hap'ning conſtantly a- 


ds aforeſaid : Yet, „ . 

zaly, Their Influence works more effectually 
it their Conjunction, in the Preſence of them 
Poth, than at their Oppo/ſtios 5; when ſhe is 46 
ent from our Hemiſphere ; when the ſingle 
mpulſe of the Atlantick muſt do the Work; 
ence, there are more regular Fioods at the 
bange, than at the Full. . 
45, The Term of their Regularity, begin- 
ing but t] or three Days before the Change, 
nd Full, when the Preſſure is greateſt; and, 


emonſtrates, That the Tides are not rait d to 


y the meer Dint of their Impulſes; but as 
ſited by repeated Librations, which are nei- 

ner [oor rats d, nor ſoon allay'd. 7 : 
'ethly, Notwithſtanding all thoſe Advan- 
pes, even the Regular Tides never rife above 
Foot in Height, for want of the Sea-roors 
f the Ocean, to row! in Latitude from Pole to 
. N Pole; 


bout her Change and Full, when they concur | 


ontinuing /, or eight Days after; plainly” 


hat Height, neither here, nor in the Ocean, 


165 


by a Rehearſal of ſome Paſſages here and 


<4 66 


* 
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Pole; or in Longitude, from the Streight' the Wa 


conſtantly does, from her Riſing till her Sou. 
ing, at the Road of Gibraltar : Much | 


| Four, by the ſame Means in the Euripus, while 


Mou b, to the Bottom of the Levant; without 


: ; Be 
being interrupted by the Interpoſition of Si- Gs 
cily, in the very Middle of its Courſe ; where Separat 


the awkward Devarication of the intervening Ml 
Paſſage, breaks its Force to almoſt nothing, & lit 
before it can reach from one End of the Me. zn, 


in our 

diterranean to the other. he at 
Gthly, Nor were it poflible, that the Tide pending 
| ſhou'd be kept on foot, for {ix hundred Leagus tion in 


together, by the /ingle Impulſe of ſo narrow x 
Gullet, the one way; did not the Moon's I 
fluence, alternately puſh it again the other, at 
leaſt once in every twenty-four Hours; which it 


from th: 
which I 
proceed. 
and Sho 
0n ; Or 

Place, t 
tion. 


cou'd it raiſe the Tide higher at Venice, be- 
yond Sicily, which obftruds its Courſe; than 


at Marſeilles, on this Side that Iſland ; did not ge tp 
the Moon influence it as powerfully on the ertric⸗ 
Eaſt Side, as the Streights do on the s; ankinc 
and this alſo not by Attraction, but by P-, in 
ſure ; ſince the Tide is driven all along, upon ind ine 
the European Coaſt, and not drawn towards tte re duly 
African; and is rais'd to the greateſt Heig't,M,urabie 
where the Sea is broadeſ# ; as between the, of v 
Bottom of the Venetian Gulph, where the Tide r, in of 


moſt abounds ; and the African Shore, where it 
is ſcarce perceiv d at all, — 
Finally, Nor cou'd the Variety of Flux, and 
Reflux be produc'd, without the ſpecial Contri- 
vance of the Sea's Situation, for that purpoſe: 
As, to divide One Mediterranean Flood in- 
to Two, by a Two-fold Paſſage into the Ari- 
pelago; and again to ſubdivide theſe Two into 


the 
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the Water keeps low: And, on the contrary, 
upon its Riſing, to rejoin thoſe Four into Two, 
and re-unite thoſe Two into One, after their 


Separation. 


do little does the Diverſty of Tides, found 
in our zarrow and ſhallow Seas; and much leſs 

the various Fluxes, and Refluxes of the de- 
pending Rivers, argue any Irregalarity of Mo- 
tion in the Ocean itſelf; or the leaſt Deviation 
from the Intercourſe of the Sun, and Moon, 
which I have already deſcribed ; but meerly 
proceeds from ſome Inequality of the Paſſages 
and Shores, which haſtens or retards their Moti- 
on; or Diſproportion in the Situation of the 


tion. 


and Variety of Tides, has been hitherto an 


"{Wrextricable Riddle, to puzzel and perple all 
Mankind ; is fo far from laying any ne Dif- 
| culty in our Way; That, when its Situation, 


re duly conſider d; it proves to be a very fa- 
ourable and explanatory Inſtance and Exam- 
le, of what I have diſcours d upon this Mat- 
er, in other Places. 


SE r. VI: 


Place, that gives them as different a Recep- 


Nay the Euripus, which for its Multiplicity 


nd the Motions of the Tide conſequent thereto, 
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SECT, VL 


Of the ſmall Number of Tides in ſome other Pla 
ces; and Why, in the Port at Tunkin, tber 
happens but one Flood in twenty-four Hour, ; 
and twice each Month, no Tide at all. 


INC E the Plurality of Tides, above the 
uſual Stint (as I have ſhewn) proceed; 
from the like Number of Channels, dividing 
em as they ſucceſſively paſs into the ſame Gui, 
or Port: And, on the contrary, their Pauiy 
is occaſion'd by as many Gulphs, ſtill ca. 
tracting diſtin Tides, and thoſe alſo derir' 
from different Seas, into half their Number: 
And ſince I have made it plain, how the wn. 
anon Tides, which conſtantly aſſect other Sta, 
but twice in twenty-four Hours, become 
doubled in the Iriſh Gulph, and redoubl d in the 
Euripus : It now remains, on the contrary, to 
produce à Parallel Inſtance, wherein Four di. 
ſtint Floods, and thoſe alſo proceeding from 
diverſe Seas, are daily join d into Two, and 
theſe /ubjoin'd at laſt into Oze ; and this allo, 
is ſometimes intermitted: And in order to 
 ſhew, by what Means it is effected; take here, 
what is reported of the Port at Tunkin in Chin 
for Matter of Fact: 


** In the faid Port, there is but one Flood 
and Ebb in zwenty-four Hours; and tid 
* 1neach Month, (viz. when the Moon ö 
near the Equinox ) there is 20 Tide at al 
but the Water is ſfzgnant; but with thi 
* Moon's Declination there begins a f ide 
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& which is greater when ſhe is in the Tropical 
« Signs; only with this difference, that 
«© when the Moon is to the Norward of the 
* Equinoctial, it flows when ſhe is above the 
© Earth, and ebbs when ſhe is under it; fo, 
& as to make High-water at Moon's Setting, 
© and Low- water at Moon's Riſing : But, on 
ce the contrary, the Moon's being to the 
e Southward, makes High-water at Ring, 
„and Low at Setting; it Ebbing all the 
«© Time, ſhe is above the Horizon ; as appears 
* more at large, Philoſ. Tranſact. Numb. 
264 | 


To diſcloſe the Cauſe of this odd Api: 
ance of the Tide at Tunkin, with regard to 
what happens of the ſame Nature in the 
Iriſh Gulph and the Euripus ; it is to be noted, 
that theſe- three Arms of the Sea are ſtretch d 
out from North to South, and lie open at both 
Ends, to receive their reſpective Floods; 
which here at Tunkin, are propagated from 
difcrent Seas; by the North Channel from the 

Pacifick, and on the South from the Indian O- 
cean : But what is more remarkable ; at the 
Mildle of the Gulpb (where theſe Floods 
meet), lies open 480 of a vaſt Extent, to 
receive em, and to carry their Streams to the 
Port; where they make but one Flood and 
Fbb in tent) four Hours; and the Manner 
how this is effected, is what I now undertake 
to deſcribe, 

As for the Aer of their Concurrence, 
inſtead of hitting an exact Time for their 
Conjunction, the Scat) Tides arrive not' till 7 


Hurs after thoſe out of the North; the Indian 
5ͤ nl > Ocean. 
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when the Moon is near the Equinox. 


by tome Two of thoſe Floods, which chance 
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Ocean, whence they are propagated, lying at 
le aſt ſeventy Degrees to the Weſtward of the Pa. 
cifick : Beſides, the Molucca's, which they are 
to traverſe, muſt be no ſmall Impediment, to 
retard their Journey thither: So that their 
Fluods muſt reach the  Gulph ſucceſſively, one 
after another, at ſix Hours Diſtance : Yet, in 
regard each Two of the ſame Sort, have their 
reſpective North and South-Paſſages, for their 
Entrance into it; and come no oftner than 
Twice, Within the Space of twenty. four Hours, 
they have twelve Hours apiece, to make their 
Fluxes and Refluxes, forward and backward, 
as cumpleat as in other Seas. 5 "2 


mn 


/ 


But all Fur Floods, when they reach the 


Middle of the Gulph, being of courſe to enn 


into the Mouth of the Bay, ſucceſſively at 
every fix Hours End; and it being a Lake of 
@ vaſt Extent, and horizontally Level ; their re- 
curring Ebbs cannot make ſo quick a Retim 
out of it, as not to ſtagnate: Beſides, one 
Flood ſtill overtaking another , e'er it be h 


| ſpent, the Water in the Bay muſt riſe all the 


while, and ſwell up a Tumour in the Port, 
which lies in the Bottom of it, till it reach a 
determinate Height, which cannot be ſurpaſs d; 
and muſt Rand acunted to that advanced Pitch, 
as long as their united Forces continue equal, 
to ſupport it aliłe all the while; as it happens, 

But the State of this Topping Flood being 
violent, ſo as to raiſe the Water in the Port a- 
bove the Bay, and in the Bay above che Gulph, 
and in the Gulph above the natural Level of the 
Oceans, whence they proceed; and is raiſed 
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to over-power their Fellows; this ſurpaſſing 
Height of Water, muſt ebb off again on the 
weaker Side, in as long a Time as it was in riſing ; 
that is to ſay, in twelve Hours apiece: So that 
all four concur to make but one Flood and Ebb 
in twenty-four Hours; as is manifeſt. 


Now, to aſſign which two Tides muſt be 


predominant over the other, with regard to the 
Situation of the ſaid Port: Since it lies eigbteen 
Degrees to the North of the Equator ; the North 
Tide, muſt needs be Superior : Again, for- 
aſmuch as the Primary Tides muſt exceed the 
Secondary Ones, the Primary North-Tide muſt 
be Supream : And, ſeeing the Port lies be- 
tween the Tropicks, the ſaid North- Tide muſt 
make High-water at the Moon's Setting ( as it 


actually happens at Tunkin ), as being the Re- 


ſult of the Ebb which ſhe had cauſed by her 
Preſſure, at her Southing upon the ſame Me- 
ridian. 
Again, the Secondary Nortb- Tide muſt needs 
exceed any that can be rais d in the South; in 
regard the Pacifick Ocean, whence it is propa- 
gated, coaſts the Gulph all along upon its 
North, and Eaſt Quarters; where it finds 
Store of Iulets to receive it, which are both 
ſhort and direct: Whereas thoſe from the In- 
dian Sea come farther off ;, and, having the 
crooked Windings of the Molucca Streights to 
traverſe, are half ſpent before they arrive: 
Beſides, this Secondary Tide, hap'ning twelve 
Hours after its Primary One, falls at a right 
Time to work the ſame Effect in the Port, by 
the Concurrence of its Aſſociate out of the 
1 8 U 4 | South, 
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dere. 
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South, at the Riſing of the Moon, that its Nes a ju 
Competitor did at Setting. TIN PeArAnK 

Now, to ſtate the reſpective Efficacy of their 
mutual Concurrences, as they make one circular 


duch he 


Revolution, according to their i hourly Suc- I Tide, 
© ſſion, as J have already deſcribed ; it is e- beſt In 
 markable, that, whereas the Primary Nerth. Nine of 


Tide has but the Secondary One out of the ie deliv: 
South (which is the laſt and weakeſt of that Nd ſo m 
Order) for its Partner: This Secondary Nerth N occurr 
One, has the Primar) One out of the South to N within 
precede it, and fill the Bay pretty full, before Mid uni! 
it arrive; to raile it at leaſt to an equal Pitch, other; 


wich its Competitor; that both jointly may WM Princiz 
hold the Water's Equilibrium ſteady, and the Ne mac 
Tide in ſuſpence; while the Moon ſtands NPlrality 
Neuter, near the Equinoctial; as it actually BM that af 
bappens in the ſaid Port twice eVEery Mont h. | ant as 4 
But upon her Declination the Tide riſes ; and Hany th 


if ſhe decline towards the Norward, the Pri- iſe, and 
mary Tide, on that Side of the Equator, be. Nic Circu 


ing more enforced by her Preſſure, makes 
High-water at her Setting: But, repaſſing the 
Equinoctial Sou:hward, the Secondary North 
Zide ( which hap'neth at the twelve Hours 
End) thro the more favourable Aſſiſtance 
ſhe gives the Primary South Tide, its Aﬀociate, Mi: vari- 


on the contrary, ſhifts the Tide from her Set. Nagella: 


ting to her Riſing : And the nearer ſhe ap- . Gi 


_ prozcnes to ether Tropick, the reſpective Tide ſe Manr 


becomes more advanced; and that One joint 

Tide, being composd of all Four ; Two to MINCE 
Flood it up into the Port, and Two to Tides | 
Ebb it out again; each Fjux and Reflux Mcveral 
mult continus twelve Hour, apiece; which WW thr” S 
. 0 I geies Ing ther 
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es a juſt and full Account of the whole 


duch have been the various Phenomena of 
Tide, throtout, the Ocean, according to 
beſt Information, as I have deſcribed ; yet 
me of em has thwarted the Doctrine I 
re deliver'd upon that Subject, in the leaſt : 
dſo much they have been 4diver{fy'd by 
occurring Coaſts and Shores, and their Ja- 
within Land; that, upon ſight, they ap- 
rd univerſally Anomalous, in ſome reſpect 
other ; yet ſtill have faicly accorded with 
Principles I have here laid, and the Ule 
zve made of em: But as for their Paucity, 
lurality in any Arms of the Sea, I found 
that appear'd, upon ſight, ſo odly extra- 
ant as the Euripus, and the Port at Tunkin ; 
any that prov'd more ſuited to my Pur- 
e, and regular, upon 4 due Examen of all 
ir Circumſtances, thro' out the Univerſe. 


— 


— 
* 


— wren 7 — 


S VI. 


the various Floods and Currents, found in the 
lagellanick Streight, of te Boſphorus, 


* . $ 
ie Manner how they are occaſion d. + | 


INCE I have ſhewn already, what 
Tides have been occaſion'd in the G. 
cveral Seas, by their Floods pofting thi- 
thro Streights and Paſſages, diferently af- 
ing them; it now OCCuis farther to de- 

BE 0 monſtrate, 
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»d a: Gibraltar; Their ſeveral Cauſes; and 


. aa MS ere RE, 6 2 
- 2 x 
>” — a * 3 + 


Various Tides and Currents I 7 
monſtr ate, what Floods and Currents are font ery fx 
in thoſe Streights 3 when they mediately [81 val, 25 


join as different Sens; as, I. Either Two ſn the 
Tal Oceans; 2. Or Two Inland Seas; or eli the / 


3. One of the ove Sort with another of i: tou 
other. 4 hers * 
. 5 oft 

It is generally obſerv'd, that the S nnce to 
which moſt conſtantly affects any of o that 
Streights, ſtill deſcends from a higher SituxiWv1g-V/e, 
to a lower: Hence it is, that the Anian Me, wh 
Melucca Streights, which, in the North, ing the 
join the Pacifick with the Tartarian ; and into it, 
the South, with the Indian Ocean; as alſo Hets wich 
Magellanick Frith does the Ethiopick with WW oecomi 
South Sea; all three Currents deſcend Wii much « 
from Oceans raid and puſh'd forward by {Mir occu 
Eaſterly Wind, into a lower Water: As, one calm 
contrary, the Stream, at Gibraltar, deſciii Gale 
into the Eaftern Mediterranean Sea, drain bear u 
lower than the Arlantick Ocean, by the ſcoſ or el; 
ing Beams of the Sun; and the Boſphboru Wick and f 


of fo 
oting th 
diſmal 

nous.“ 

ut, Mr. 
; who 
into tl 
ich is n. 
cult anc 
long T. 
ie North, 
ut wheth 
nly it m. 
en a Ra 


ſcends from the Higher Enxine ({welld v 
the Danube, Boriſthenes, Tanais, &c.) into! 
Lower Archipelago, which receives not 2 
portionate Recruit. 5 | 

Now, as to thoſe Streams, or Cum 
which are peculiar to the Streights of ei 
Sort; and, for Brevity's ſake, to ſingle ( 
One of each Kind, which is moſt remarti 
for the great Diverſity of their Floods ; 


Firſt, The Mrgellanick Streigbt, which e 
joins the Erhizpick and Paciſick Oceans, beli 
its conſtant Stream into the Weſt, has all 
Tide that ſets in with it, which riſes and | 

e 25 1 en 


found in certain Streights: 


ery ſix Hours, with about twelve Minutes In- 
ral, as in other Seas: And a contrary Tide, 
om the Pacifick, falls into the Mouth of it 
the Weſ# End, which contracts itſelf nar- 
er towards the Eaft, for thirty Leagues to- 
ther; 'till the Gulph become ſtraiteſt, and 


ance to re- encounter near it. 
vigable, avoids the falling in with their Oc- 


ing the Firſ# of his Tide, to bring the Veſ- 
into it, and carry her thro' it, before ſhe 
ets with the Adverſe Flood ; that the Chan- 
becoming re · enlarged, (the One being not 


ir occurring Streams may ſwell up gently 


k Gale favour the Ship's deſign'd Courſe, ſhe 
bear up againſt the Stream, either to the 


> and ſafe: Inſomuch that the good Suc- 
of ſome, who Timed and Tided the 
cting this Guiph aright, have diſcredited 


nous. 


e; who tells us, That after his Ship was 
into the Mouth of Le Mair Streight, 
ich is near the Magellanick, but much lels 
cult and dangerous) “ They found a 
r0ng Tide, ſetting out of the Streight to 
ie Northward, and like to founder the Ship; 
ut whether Flood or Ebb, they knew not; 
nly it made a ſhort cocking Sea, as if it had 
een 4 Race, Wheie two Floods met, for it 


bo ww 


e oppoſite Floods grow ſharpeſt, when they 
So that the Paſſenger, to render this Gulph 


e, where the Streight is narroweſt; by 


much contracted, nor the Other relax'd,) 


calm and ſmooth Water: ſo that, if a 


or Meſt, ſo as to make the Voyager's Paſſage 


diſmal Reports of others, as feigned and 


ut, Mr. Dampier found 'em much other- 


cc ran 
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from different Cauſes. 


ce ran every Way : Sometimes breaking in o 


* ſometimes 2 = Bow, and the Ship 


it at leaſt thrice its Compals. 


fou 
eponde 
iſt o le 
ſinks to 
ndercus, 


Various Tides and Currents 


cc their Waſte, ſometimes over their 3 


© like an Egg-ſhell ; ſo that they never tion t. 
fich uncertuin Sek in a Ship: And hel becially 
e fell in with the occurring Floods, Whete ere thi 
Paſſage was ſlraiteſt. | els the 


the gre 
Finally 
e Two ( 
ner; t 
ths W. 
o the 
ppens, 

p divert 
is, CAC 
ent Ro. 
e come 
e Tim 
, perha 
clent C 
us, be 
Ir Coaſ 
ane, al 


er the { 


- Secondly, As to the Boſphorus, which, tho 
be a Streight between two Inland Scas, with 
any Connexion with the Ocean, or Dey 
dance on its Tide; yet tis obnoxious u 
great a Diver ſity of Currents, Which prod 


1, Concerning that Current, out of 
Euxine Sea 1nto the Archipelago, from Non 
South, it neceſſarily deſcends by the Proper 
of its own I/eight (having neither Wind 
Tide to drive it); and conſequently it 
ſcends from a big ber Station, to A lower; 
Euxine Overflowing the Archipelago, as bein 
Proportion repleniſh'd and /ael/'d by the 
nub, Tanais, Boriſthenes, &c. more plent 
ly chan the Mediterranean Sea, which exc 


2dly, Whereas the ſaid Stream is but 2 
deep, and floats upon a contrary one Ou: of 
Archipelago, winch prepondcrates 1 it, as is fo the 11 
by ſundry Experiments ; tis no more 2 7a 
der, that it flats upon the Surface of theMh;cher 
were Current, than that O// ſwims upon Hl, 


Third! 75 


Surface of other Liquors. nutes, Ii 


3a), Nor is it more ſtrange, chat the Y > devoly 
and coniequently the denſer and heavier, Nannel; 
ter of the Arch pelago, ſhou'd force its W ns by 


der the Euxine Stream, into the Nor. yl 


found in certain Streights. 
eponderation ( which is freſher and ligbter, 


ſinks to the Bottom, ſtill it becomes more 
ereus, and enabled to preſs forward, in Pro- 
tion to its Weight upon a deeper Deſcent ; 
pecially about the Middle of the Channel, 
here the Counter-floods have Liberty to ex- 
eſs the Energy of their Height, and Weight, 
the greateſt Advantage. | 


Finally, if it be true, as is reported, that 
2 Two Coaſting Currents of this Streight, run 
ner; that, on the Weſt Side, towards the 
th; while the other on the Eaſt, returns 
othe North; it is no more than ordinarily 
ppens, when the freſh and ſalt Floods be- 


is, each apart to the contrary Side, by fome 


e comes in, and the other goes out at the 
e Time; paſſing by each other diſtinguiſha- 
perhaps for 4 League together: So in our 
eſent Caſe, the oppeſite Mouths of the Boſ- 
ms, being diverted ſeveral ways, direct 
ir Coaſting Currents, the one towards the 
zine, and the other towards the Archipelago, 
er the ſame Manner. 


thither, and lets it fall alrernarly at every 
Hours End; with an Interval of zwelve 
nutes, like the Magellanicł Gulph 3 and both 
 devolv'd together, down the Middle of the 
annel ; whiie each precedent Flood re- 
ns, by Reſult, from the Bettiom of the Le- 

e Vn, 


d ſo leſs able to reſiſt it): And the nearer 


p diverted at the Entrance into any of our 


ent Rock, or oblique Bank of Sand]; the 


Thirdly, The Atlantick Tide, which ſets in- 
the Mediterranean Sea, thro' the Streight of 
raltar, ſwells the Stream which tranſmits 


Ef 
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1 


— & FF ͤ 2! UA ce. ä oo fete. oe. 
— 


Coaſting Current into the Ocean, Whence 
came; as the Boat- man, where he can 


into the Ocean itſelf; till the undiſtinguid 


as it bears up elſewhere, ſcarce /ix Inch 


for 


Various Tides and Currents 


want ; partly reftored by Libration, and paril the wl 
re- enforced by the Encreaſing Preſſure of i towa. 


> Spaniſ. 
Hanger 
, as 1 
id, ſinc 
rate Act 
e founc 
ir ſund 
ly diſcu 


Sout bing Moon, to refund on each Side 


ſtem the Middle Stream, follows the Bal 
find calmer Water. | 

And, that this Secondary Reſulting Tide, m 
reach the Height of the Primary one (| 
fides the Moon's aforeſaid Re-enforcement 
the joint Inclination of the oppoſite Shores, 
to the Srreight's Mouth, concurs to unite, 2 
proportionably to raiſe the Height of 
Tide, which was before dilated and lower; 
the way, from Sicily (the Axe of its | 
bration ) on each Side of the occurring Strea 
ſo as to refund part of their borrow'd Wat 


more par 
treight 


Reaſons 


ble Union of all three Floods in one, {ufficeth 
re- advance ſtill another reſulting Tide, to 


equal Height with the former, which im ſtion 
diately preceded it. as to N 
| | lervatio 

Thus the Diurnal Courſe of the In re 
drives the Tidal Tumour with Ups and Dom ſundry 
of ſix Hours apiece, from the Bottom of t the Arl, 
Streight's Mouth, to the Point of Gibrali Sea; 
Eaſt and Weſt 3 and the Weight of her Preſſi exact 
being advanced, in Proportion to the Hey almuch 
of her Advance towards the South; the fut of 7: 
Tumour muſt ſwell moſt, at the Places ti of his 7 
extend fartheſt North; as at Venice, in the BqſÞ "al Ce 
tom of the Adriatick; and at Marſeilles, in n, as h 
Gulph of Lyons; where it ſwells a Foot, when» rr 
; and 


But her Advance lying between Eaſt and 


found in certain Streights. 
the while, the yielding Tide muſt be dri- 
n towards N. V. and reſult from N. E. on 
> Spaniſh Shores, for Inſtance; and run from 
Frangerola into the Streight's Mouth, at South- 
| as is found by the Pilor's Obſervation : 
d, ſince he has furniſh'd us with a very ac- 
rate Account of the ſeveral Motions of the 
found therein, *twill not be amiſs to have 
ir ſundry Appearances farther examin'd, and 
ly diſcuſs d. | 


S EST. VHL 


wore particular Account of the Tide, in the 
reight of Gibraltar, from Experience and 
100 | . 5 


O give my ſaid Account, an unque- 
ſtionable Aſſurance ; 1/, I produce for 
as to Matter of Fact, our Engliſh Pilots 
ſervation, in his own expreſs Words: 


e ſundry Streams, which paſs thro' it out 
the Atlantick Ocean, into the Mediterra- 
Sea; I delineate em to the Eye in a 
„exactly the ſame with his: And, 3d, 
aſmuch as their Currents differ no leſs in 
nt of Time; I extract their 'Periods alſo, 
of his Tide-Table : only abridge, as to the 
mal Courſe of the New-Moon Tide; and 
in, as he doth, with the Deſcription of 
which is peculiar to C. Tariffe and Tan- 
and the only one, that flows out of the 


. 
| | The 


„In regard the Streight's Mouth contains 
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1 


1 


80 


eth the whole Streight's Mouth, from 
© to Side, but continues on neither {eld 


The Pilot's cee of 65 Tile in ths Streig 


© Moon makech full Sea, at II +, on the 800 


c 


Various Tides and Currents 


of Gibraltar, 3s as follows, Viz. — 
ce At Tag ier and Tariff, A 8. 17. by 


© but in all Parts of the Streigbt's Mouth, i 
cc Flood runs until a V/. by S. Moon, or Vs 
« All the other Parts of the Streight's Mou 
ce have Flood out of the ef, which rung 
ce from C. Spartel, and C. Trafalgar, on: 
< Side, along by the Shore, much \trong 
ce than in the Middle; to the Eaſtward, wh 
& as C. Cabrita on the Spaniſh Side, and Jy 
cc Hi on the Barbary Side; and at theſe 7 
« Points, meets the Flood that cometh 
ee of the N. E. about the Point of Gibral 
ce and runs S. V. into the Streigbt's Mouth, 
ce the firſt quarter Flood; and the Remi 
«& der of the Tide, the Flood ſetteth from 
c“ Point of Gibraltar, M. S. M. towards 0. 0 
% brita. 

« At the Typ of High-water, there con 
always out of the Weſt, between the 
< Capes, a Race of a Current, which ſpis 


3 


* longer than half an Hour; but in the Mi 
of the Streight's Mouth, the Current ru 
« the Eaſtward very ſtrong, all the Tids 
« Ebb; and the Race of a Current, fa 
ws always between Ape's- Hill, and C. Cal 
© at a V. by S. Moon; and at that Inſtant 
46 gins the Ebb, on the We Side of choſe 
4 Points, to run to the Eoſtward. | 
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found in certain Streights: 
The Tide of Ebb, on the Spaniſh Coaſt, 
runs from Cape Cabrita, about two Leagues 


and of Tariffez and runs between the 
* Iſland and the Main, all the Tide of Ebb, 
along by the Shore, towards Cape Trafalgar; 
but on the South Side of the Iſland, the 
Ebb runs very narrow, except it be in a Set 
' of fair Weather. 


© The Tide of Ebb, on the Berk ary Side; 


runs from Apes Hill but narrow along the 


f Shore, as far as the Point of Alcaſar ; but, on 


the Veſt Side of the Point, thwart of the 


Bay, the Tide runs about three Miles broad; 


and at the C. Malabata, which is the Eaſter- 
* moſt Point of the Bay of Tangier, about 
" two Miles broad; and ſo continues to the 


F Weftward, out to C. Spartel; and from 


thence, the Ebb runs S. V. along the Shore, 
towards Salley. . | 
© The Ebb, to the Eaſtward of C. Cabrita, 
and Ape Hill, is begun by the foreſaid 
Race of Current, which ſpreadetb from 
the one Side to the other, between Gibral- 
tar and Ceuta Point, and runs in E. N. E. in 
the Middle; from the Point of Apes Hill 
to the Point of Ceuta, along the Shore, all 
the firſt half Tide; and the remaining 


half Tide, the Current runs from C. Ca- 


brita, E. S. E. into the Streight's Mouth, by 
the Point of Ceuta; and from the Point of 


Gibraltar, the firft half Ebb runs N. E. in- 


to them, towards C. Frangerola. 
Thus far the Pilots Obſervation. 


ED 


„ broad from the Shore, as far as the 
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| Queſtion is, how they become ſo differen) 


Various Tides and Currents 


g 
The Pilot's Delineation of the Sereigl; al N 
Mouth, wich regard to its five-fold Trad of = | 
3 is as I have deſcribed in the aforegoing we” 
No, to inſpect his Table of the Tide, 5 : 
for the Pericds of tixir Floods and Ebbs, upon ne 


every Line; Hirt, From the Line B, to the N 
African Shore, the Tide begins to Flow E. WE... it 
3 at roh; and Ebbs to the Weſt ward, at * 

: And from the Line C, on the Spaniþ N 
84 it begins to Flow to the Weſtward, it Menden. 
11 ; and to Ebb alſo to the Weſtward, at 5; 0 

yet, between the Offing Lines T T on the 4 

_ Side; it Flows not to the Eaſtward, "il Ne wo 

- and Ebbs not to the Weſtward, *till 5: Lien 

5 between the Offing Lines OO on the ban 

other Side, ie begins not to Flow to the Ee. Tun 


cog till 2 ; nor Ebbs to the Weſtward, til 

8h; while hs Middle Current ſtill Flows 
to the Eaftward, at near the ſame Height 
without Intermiſſion. 

Seeing therefore all theſe Floods and Ebbs, 
are ſtirt d up, and let fall again, by the ſame 
Flux and Reflux of one ſingle Wave, or Tu- 
mour of the Sea, yet no Two of either Sort, 
begin to riſe or ſubſide at the fame Time; the 


5 of t 


tution. 


Fa, 
82 d, to reſent its Impulſe ? 1 


Firſt, The Coaſting Streams, which firſt re NRRes H 
ceive its Influence, are beſt 4i/pos'd for thi 


purpoſe ; as having no ſpecial Nb 15 


> Afric 


their own, to reſiſt it; nor Depth of Water, d ſhou 

for any to be impreſs'd into; but, Floating 2d] 

upon ſhallow and. ſhoaly Bottoms, are eaſi) Lacs | 

ftirr'd, and as ſoon appeas'd, like ſhallow Lale, w till 

upon every Wind that blows, or Calm bor Ebb, 
Al 


found in certain Streights. 
all happen; and fo muſt take the ir No- 


911 ice of any Commotion. | A * 
on the contrary, the Middle Current, ha- 
Fa, ing Fall enough to direct its Flux to the Eaſt- 
GG ard, and Channel of ter Leagues to continue 
ee che lame; having alſo Depth of Water to 


owl forward, and the Atlantick Ocean, to 
eep it ſupply'd to its full Height: Without 
pediment of Coaſt, or Shore, to defle& its 
ourſe, or leſſen it Speed, muſt ſuffer no De- 
2ndence on the Moon, to hinder its Precipi- 
tion. b 


etwo Extreams, muſt partake of both theſe 
xtreams, by their mutual Coherence; the 
mſtancy of the one, ſo as to Ebb and Flow 
Lunar Influence; and withal the Steadi- 
; of the other, not to be wrought upon 
er-haſtily ; but, as it is three Hours later, in 
ceiving the Tidal Impreſſion; ſo to pre- 
ve it as much longer; but yet as all theſe 
ferent Motions being regulated, by the 
ide's /ix hourly Revolution; ſo at every fix 
durs End, to make, by a timely Ebb, Re- 
tion. And; | 


eam, on the Spaniſh Side, that begins to 

ow at 11h, and ſhou'd continue ſo till 5, 
Wks High-water at Tarife an Hour and half 
oer: 24ly, That the Coaſting Tide, near 
OBE: 4frican Shore, which begins to Flow at lob, 
tend ſhou'd Ebb at 4h, continues running till 
2: 34%, That the Offing Floods, which be- 
ih not to ſwell till 16 and 2b, and ſhou'd 
db till 7h and 8; yet fall with the gene- 
Ebb, between C. Cabrita and Apes Hil, 
hall : "Is 1 | at 


But the o feng Floods, interpoſing between 


Firſt, The Pilot obſerves, that the Coafting 
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Various Tides and Currents 
at 5h: Laftly, That the Tide from the 


} 


N. E. both Flows and Ebbs to the jp. curs, t 
ward, out of the Mediterranean into thy before 
Atlantick, whoſe Situation muſt be higher, u that th 
give the Middle Current the quite contray the We 
Motion: Now, to reconcile the P3lot's Can" E. 
dar, to his Obſerwaticn ; and both to Truth, i pong 
the Points aforeſaid ; | = 4 
F rh _ MWocean 
Concerning the FEirſt Point; to wit, Thy why 
the Tide which came from the N. E. an $ e, 
began to Flow at 11b, and boldly enter d i 98 


Streight's Mouth to S. M. at the dead Ebb, “ . 
the firſt Quarter of its Flood; ('till the nin 
mainder was deflected from the Point of 6; ity 
braltar, to W. S. W. by the Springing Ve OT 

Tide, towards C. Cabrita, and thence to Cy 


E ; OT lood 1 
Tariffe ); made High- water there, at 20 25 
that is, two Hours and an half before g; age 


When, according to the Pilot's Tide-Tabl 4 
it ſhou'd have begun its Ebb: Anſiv. But thi rer 
Sea was Full at half Tide there, in regard th 1 


Coaſting Channel was ſtraiteſt; and withal a of to f 
Iſland was objected to its Courſe, when i 6 Fs 
Flux was briskeſt, and had Water enough H. r i 
reſult, at its firft Appulſe, higher than u 0 ; = 
Stream was able to maintain, after the Ene, For 
gy of that Puſh was over; tho' it continue . | 
to Flow afterwards, to its full Time. " 
The ſame Tidal Tumour that came fro at war 


the N. E. makes alſo Full Sea at Tangier, 0 3 


the oppoſite Coaſt of Barbary, near the {an arg 

Time 5 having paſs d from Ceuta Point, il it b 

Apes Hill and C. Alcaſar, as far as C. Malabati he Oc 

where the Coaſt moſt ſtraitens, and Rod 45 Ko: 

oppoſe it; and withal, the ſtern Flood ; dc 
| Cl | 


found in certain Streights. 


curs, to ſwell it as high at Tangier, as it roſe 
before at e Tariffe ; yet with this difference, 
that the Tide of Ebb continued its Courſe to 
the Weſtward, beyond C. Trafalgar ; whereas 


whence it came, by the Current out of the 
Weſt; before it reach C. Spartel towards the 
Ocean, to compleat its ſix Hours Ebb. | 

Secondly, It is obſerv'd, that the Coaſting 


Flow at 10; and has but till 4, allow'd it 
o its Ebb by the Tide-Table, yet continues 
unning to the Eaſtward, till 5* at leaſt x 
% That the Fir/# of the Tide, is carried 
o the Eaſt ward lo far, by the common Current 
ut of the Weſ# ; while the binder End of its 
lood is upon an Ebb, after the ſaid Allowance 
5 expired : As Sea-floods 1n;freſh Rivers, Ebb 
ear the Sea, while they Flow to the Land- 
ard, at a greater Diſtance. _ | 


jot to ſwell till 11 and 2, in the Afternoon 
nd ought to Flow till * and 8, at Night; 
et Fall, between C. Cabrita. and Ape's Hill, 
t zu in the Evening; with the general Ebb 
ff the Weſtern Flood, in all Parts of the 
treight's Mouth, at Once: Anſw. Notwith- 
landing, they continue their Flux to the 
aſtward, to their ſtated Terms of fix Hour, 
piece, though they cannot re- advance the 
Tide to that cropping Height, it had before; 
ind they return not their Stream of Ebb, 
ill it be-withdrawn by the Tidal Reflux: of 
he Ocean; which ſet it on foot fo late, and 
as as long in withdrawing it Motion ; which 
as done with equal Difficult) both ways, 
| X 3 and 


this Eaſtern Flood is born to the Eaftward . 


ide, on the African Side, which begins to 


Thirdly, That the Offng Floods, which begin 
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ſame Space of Time. 


both Flows and Ebbs, along the Spaniſh Shore, 


Various Tides and Currents 
and conſequently muſt be perform'd in the Spain, 
reache 
and fil 
Eaſtern 
thithe! 


Fourthly, That the aforeſaid N. E. Tide 


erpetually to the Weſtward, quire Contrary 
to the Middle Current, which runs without any 


Laſt, 

_ Tidal Ups and Downs, as conſtantly to the 25 
Eaßvard; and conſequently from the Higbeſ point 
Situation of the Atlantick, into the Lower of the 
the Mediterranean Sea; which ſeems to render of the 
the contrary Motion of the Tide impoſſibe ral put 
Anſw. To make thoſe oppoſite Flux's con. half an 
ſiftenc, it ſufficeth that the Mediterranean Full 1. 
advance above the Atlantic Ebb, to conven 1, o 
their Courſes : Nor does the Flux of the M,. 
dle Current intermit, at Low- water, nor e-B:...q, 
ceed when it is higheſt in the Atlantick, bu Half. T 
obſerves the Mean betwixt em: As the Hupen by 
of a Pump keeps to a conſtant Stream, «0M... 57. 
the Water in the Tube riſe and fall at ern.on C 


Stroak, ten or twelve Inches; yet the Sil ith t 
Streams, ſometimes exceed the Speed of ia the 
Middle Current, between C. Cabrita and t The 
Congreſa- height: Hence it is obſetv'd, Dbſeroa; 
* Fifibly, That the Tidal Flood out of irectin 
Meſt, runs more ſtrongly from betwixt C. In wth, 


falgar and C. Spartel, than the Midale Current; athe V 


which obſerves a Mean between the highel point . 
Flood, and the loweſt Ebb; and follows tie Hhence 


Shores of Spain and Barbary, till it meets thi; three 


N. E. Flood, between C. Cabrita and 4! lictle | 
Hil, where they Counter-ſavell each other, til T urren 


the Water be full thro out the Streights Mal Anh 


the Atlantick Flood, which made High- watefake che 
on the Promontories of Ireland, 1 and ard of 
3 5 NEED d Pain | 


( Tariffe and Tangier excepted ) till 5* ; that pent, 


found in certain Streights. 
Spain, at 33 and fill'd their Ports, at q; now 
reacheth the Bottom of the Streigbt's Mouth, 
and fills all full, at 5* ; and bears down the 
Eoſtern Ebbing, which damm'd up their Paſſage 
thitherwards, all the while: Till, 
Laſtly, As this Univerſal Deluge came from 
all Parts, and chiefly from E. or W. with. a 
point or two of N. or S. ſo, after the Top 
of the Tide, has broken down the Rampire 
of the Tumour, that wichſtood it; a gene- 
ral Puſh is made to the Faſtward ; yet, after 
half an Hour is over, it Ebbs every way at 
once, from the Topping Height: The Mid- 
!: flows Eaſtward ; the North Stream, towards 
Gibraltar; and the South, to. Ceuta Point with 
Freedom, without any Deflection for the firſt 
Half-Tide of Ebb: But the Remainder is dri- 
yen by the N. E. ſpringing Flood, by degrees 


bo ranſverſly, thwart the Mouth. of the Streight, 
5 rom C. Cabrita to Ceuta Point; to end this Tide, 
by ith the beginning of the next, and per- 


ect the Circle. 

The Pilot, having finiſh'd his moſt accurate 
Dbſervation, gives us a Caſt of his Office; by 

directing, how to turn thro' the Streight's 

outh, the Wind being Weſterly : wiz. To ply 

o the Windward on the Spaniſh Side, from the 

oint of Gibraltar to C./Cabrita, and from 

hence to Iſle Tariffe: And, having Tided two 

Ir three ſhort Boards up to the Windward, 
little before High-water, -and the Race of 
urrent out of the Viſt, the Ship is to be 
!nchoy'd there, till ſo much of the Tide be 

pent, as to get over to the Barbary Side ; .and 

ake the Tide of Ebb, as to fall to the Weſt- 

ard of the Point of Alcaſar, that ſhe may get 
1 „ into 
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/ Whirlpools, 4 
into the Bay of Tangier, by a Low- water; In nea 
and obſerving the Tide, may turn at Plea. Ne mad 
ſure. OD N good 

So eaſily are reſolvd the Doubts and Dif-. Frſt, 
culties, ariſing from the various Tides and Cur. Hall R 
rents of thoſe Friths and Streights, that inter. Ne Cur 
fare between Seas of all Sorts ; particularly Nected 
the Magellanick, the Boſphorus, and that of to a i 
Gibraltar; which, for the Mu!tiplicity and C. ere ic 
trariety of their Fluxes, ſeem to include and Hynfine 
explicate all the reſt : Only certain Miſtals Here it 
remain to be rectified, concerning the Cauſes lf its fo 
of Whirlpools, found in ſome Seas; and «of come 
fubterraneous Rivers, fancied to be in others; the) 
and both upon weak Grounds, and for in Cert: 
practicable Uſes, as ſhall be demonſtrated in {carrie 
the enſuing Section. E urn 4 
= Limit 

— — ——— =; ol 
55 dods 1 

e r. 2 apt t 

| : | biyl pool. 
Of Whirlpools, ftirr'd up in the Sea; their D. Second 
pendance on the Tide; and, how they are « Nelves u 
caſion d. „„ 7.4. e 

| | i ores do 
IN CE the whole Courſe of the TideisM their 
progreſi ve, and direct; as far as the Obli- WM /piral 
quiĩty of tranſverſe Coats and Shores permits: nt Sur 
It occurs to enquire, How ſuch a circular bir d is re 
ling of Water can be ſtirr'd up, even in the mpliar 
Ocean itſelf, by its Means; and for what U {Weir mu 
it may ſerve? And to direct our Enquiry, Me is x 
*twill-not be amiſs to i conſult thoſe Eddies well 


in Brooks, and Rivers; which much reſemble 
1 A „ „ ie Sg dd 4 bt „ 


5, OT 
J I ein "$43 
. N 98 © # | — 


wu. 
3% — 


and Ind rau ghts of Water. 


nearer home; and examine, how they 
e made to the Bottom; ; which may be done 
good cheap, and with leſs Labour. 


Fir, To ſtir up fuch IWhirlpools, as every 
all Rill is capable of; it is requiſite, that 
e Current which produceth i it, be, in part, 
4:4:d by ſome Bank of Sand, Gravel, c. 
to a ſhelter'd adjoining Pool of calmer Water; 
ere it has Liberty to wheel about its crooked 
nfinement, *rill it rejoin its own Stream, 
ere it began to circulate : But falling with- 
its former Compaſs, its Revolutions till 
come more and more contracted, ſpirally, 
d they terminate at laſt, Periwinckle-like, in 
Center of their Circumgyration; whither 
carries all its Vrecł of Straw, Leaves, Cc. 
turn around their own C without End 
Limit; and the like happens in Rivers, and 
ms of the Sea, where the freſh or ſalt 
dods meet with Shores, or Shelves, which 
apt to turn and wind 'em into Gulphs, and 
irlpools, of a larger Extent. | 
De Secondly, It is to be noted, that Sands and 
5. Nelves under Water, as effectually cauſe the 
Preſaid Deflettion, c. as the Banks and 
ores do above it ; and, by the Crookedneſs 
ez their Channels, infleli the Sea - Currents in- 
bli- / piral Circumvolutions ; fo that the incum- 
its: Int Surface of the Sea-water, wheels. about, 
bir Nd is revoly'd circularly whence it came, in 
the hmpliance with the Streams underneath, by 
Ul: Meir mutual Coheſion, as aforeſaid : Thus the 
„is patent, tho the Cauſe be concealed ; 
ies MW well in the Ocean itſelf,” as in our Ri- 
ble 2 or r Arms od 18 2855 according to the 
eff 25 ſeveral 
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of Whirlpools, | 


7 
ſeveral Situations of the Bottoms they my 

upon. FP Two 
Thirdly, It is obſervable, that, while Moo nea 
Brook, or River wherein they are founWne, ir 
continues riſing, the Whirlpool flows higher nd the 
bout its Circamference, than at its Center; upon tt 
when it falls, on the contrary : As oth eſſels 
Streams are higher, at the Place whence cf the! 
actually flow, than whither they finally teñ n bac 
Hence it is, that Flowing, they gather er bro. 
Wreck to their Centers; and when they ncts 
diſperſe it: So the Whirlpool, . for the {an{Miſitores 
reaſon, while the Tide flows, attracs th £1 
Ships into its Center, which fall within ol q 
Compaſs of its Spires ; by letting em deſcuſ#hes 
all the while, till they be overſet and fu liddle 
low'd up; which, upon its Ebb is caft » oe 
gain, and ſcatters their Wrecks around o ulphs, 
the Sea, by a contrary Revolution. egal. 

Pourthly, To make this Appearance mol - 
remarkable, it is to be noted, 1/f, That Ha Hen 
ing Streams are of a Convex Superficies, lo gence 
to be protuberant in the Middle; and Falls and 
they become Concave : Hence it is, that tht Corr 
Flowing Tide, makes the Surface of the (ature, 
cean to appear raisd; and the Ebbing, ter, 
be as much Jepreſsd ; which makes the Vi in W 
pool ſeem to ſink into the Sea, at the one Sees m 
ſon, and to riſe out of it again at the oth ling 
24ly, Since flowing Streams cannot /op on ke a 
ſaddain, the 7/b;rIpol riſeth longer, than Pe ut. 
Impulſe of the Current drives it: 34ly, Tit eſe G 
Channel which conveys it, being wider ati femm 
Entrance, than after tis (pirally contracted; N. by 
muſt needs raiſe its Center much higher, thi laces. z 
the Circumference. . 4 ha 


Tui 


and Indraughts of Water. 


Two ſuch Gulphs, as I have deſcribed, lie 
00 near us to queſtion their Exiſtence ; the 
ne, in our South Channel, near Normandy ; 
nd the other 1s thac famous one in the Ocean, 
pon the Coaft of Norway; both which draw 


fthe Flowing Tide; and when it Ebbs, return 
m back again from their Protaberanices, ei- 
er broken or whole, by the ſame vertiginous 
rats ; That, upon the Coaſt of Normandy, 
ſtores em to theit former Liberty, ſafe and 
nd; by gently unfolding thoſe Spires, which 
vol'd *em before: But that other near Norway, 
aſhes em to pieces upon the Rock, in the 


ea over; Without ſwallowing em down in 
ulphs, or Rivers under-ground ; or calting em 
p again, as is commonly apprehended. - 
Hence plainly appears, that no Conſe- 
uence can be drawn, from the alternate Ri- 


and Falling of thoſe Gulphs, that they hold 
tl Correſpondence with others of the ſame 
0 5 


ature, ander- ground; which ſupplies em with 
ater, when bie it; and rakes it 0 

gain when they abound, by ſubterrantou Ca- 
ities made for that purpoſe: But, as a Spour, 


her lling obliquely into a Tunnel, contracts a- 
on le a Wbirling about its Brink, whether the 
U ipe underneath be fob d, or open; fo do 
TiaWicſe Gulphs, withodt any ſuch ſubterraneous 


ommunication, put on as diverſe Appearan- 
es, by ſwelling or ſinking alternately, in all 
laces. ; and rejecting viciſſitudinariouſſy, what 
ey had attratfed before. : 5 

2 ou SECT A 


91 


eſſels ſpirally into their Cavities, by the Help 


idle of ir, and ſcatters their Wreck all the 
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Of Whirlpools, a 
pee eg 
5 333 . | OY | et U; 
more particular Account of the Vortex, or Whi 
gen got the Coaſt of Norway; and, how i . : 
cauſed in every reſpect. „ aer 
O exemplify what I have aid alreaq 5 7 
{ of the Nature and Production » 21 
FWhirlpools in general, by the Recital and * 
farther Diſcuſſion of this, on the Coaſt | Je 
Norway: In order to infer, that ſubterram he « 
Aquæducts, are no more required to produg 1 
'em in the Ocean itſelf, than in Brooks, ai yy 
Rivers, where no ſuch Supplies can be pr mand 
tended ; to deal impartially between then hs 
| (ſince the Diſparity muſt lie, in the Diſpy ee 
portion of the Cauſe, to the Effect): Fi, dhe U. 
produce, in behalf of the Effect, the Dy 95 8 
tion given of it, in the Grammar of Geogra) j 28 
Which aſſerts; that, in a all Probability, th ke. 
laid Mbirlpool is occaſion'd, by ſome migty ink; 
ſubterraneous Hiatus : And, on the contrary, a4, 
give the Cauſe its due Force, and App —__ 
cation, I expoſe it to the View of Senſe, W 
well as Underftanding ; and exhibit the Pla ws 
Where, and How that Pool is ſeated, c fred 
cording to Mr. Moll's Map of Europe; 15 andes 
enlarged, to ſhew what Advantage the Ti riſing 
makes of the Situation thereof, to give tit 8 
Water its Vbirl ing Motion ; agreeable to n [I 
Account already given of it, in the pre 0 far 
dent Section: Take here, the ſaid we 
; 115 | hereſc 


D iF4ge, . 


and Indraughts of Vater. 
DESCRIPTION, Vis. 
« Upon the Coaſt of Norxwar, near the 


remarkable and dangerous Whirlpool, com- 
monly call'd Mols ROOM, and by Naviga- 


pool is, in all Probability, occaſion'd by 
ſome mighty ſabterraneous HiArus, and proves 
fatal to Ships that approach too nigh, pro- 
vided it be in the Time of Hood; for then 
the Sea, upwards of to Leagues round, 


and Indraught of the Water, together with 
the Noiſe and Tumbling of the Waves upon 
one another, is rather to be admired than 
expreſs'd:; But, as in the Time of Flood, 
the Water is drawn in with a mighty Force ; 
ſo, during the Tide of Ebb, does it throw 
out the Sea with ſuch a Violence, that the 
heavieſt Bodies, then caſt into it, can't 
ſink ; but are zoſs'd back again by the impe- 
tuous Stream, which ruſheth out with in- 


abundance of Fiſhes caught by Fiſher-men, 
forc'd up to the Surface of the Water, they 
cannot well dive again, ſo violent is the 
riſing Current. TT | 


Seeing therefore the aforegoing Deſcription, 
fo far agreed with my former Account, that 


that 


ie Hitteren, in the Latiude of 68, is that 


tors the Naver. of the Sea; which Whirl- 


credible Force : And during that Time, is 


who watch the Opportunity ; for, being 


urrents are the effective Cauſe of Whirlpools, 
hereſoever they happen; as to acknow- 
ige, that, in the Time of Flood, is made 


makes ſuch a terrible Vox Ex, that the Force 
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and that is ſaid to be the Cauſe, which being 


ſhou'd want ſufficient Power, or Applicatin 


of Whirlpools, 


that terrible Vortex, that proves ſo fatal 9 
Ships on the Coaſt of Norway: And that di. 
ring the Tide of Ebb, the Water is throwy uy 
with Violence, that was drawn in before, 


ut, or taken away, the Efc& correſpondent 
y followeth, or ceaſeth: The Tide ſtanh 
fair to be the Cauſe of the whirling Mitin 
as well on that Coaſt in the Sea, as the Cyr. 
rents in Brooks and Rivers, do of their Ellis 
and Mbirlpools, of a ſmaller Size. 


And if ic be doubted, leſt the ſaid Cai 


to produce ſo prodigious an Edt; as that, in 
all Probability, ſome mighty ſ#bterraneous His 
tus were required, to help it out; the Situ 
tion of the Place, is to be farther conſider; 


and the foregoing Map to be inſpected, to 


find where the Diſadvantage lies: Which (i 
any were to be found,) wou'd be exhibited tt 
Satisfaction. . 


Firſt, As to the Application of the Tidi 
Force, on the Coaſt of Norway, where thi 


Whirlpool rageth ; ſince it ſetteth right upon 


all open Shores, from the Middle of the Ocean] 
and theſes of Norway, are extended from S. ü 
N. and he open to the Jeſt ; the Weſtern Flu 
muſt fall upon this Pool, at the beſt Advantage 
as lying ſituated between the utmoſt Points dc 


the 1/e Ruſt and Losfoer,which bear N. 5 — 
of the former 1/and, lies extended from (aq: 
(a) to Point (b) from S. V. to N. E. for fin 
Leagues together; the Declivity thereof, an 


each other: And, in regard the Weſt 


trading 
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and Indraughts of Water. 


Ging the Stream all that way, to a third 
t, before it touch the ſaid Pool; it muſt 
ſtronger and ſwifter, as three to one; to en- 
ce that whirling Motion upon it more power- 
ly, than the common Stream of the Ocean, 
ence it came; and withal, its Current con- 
ving ßve Miles in Breadth, muſt ſupply it 
th Water more abundantly. _ 
2d, As to the Point of Incidence upon the 
d Pool at (i), the Stream drives its Mo- 
n, on that Side, opportunely thence, from 
to N. as far as (c); where this Tidal Cur- 
, from (a) to (c), meets with that of (A. 
and C.), from the Back- ſide of the ſaid 
Ruſt; which, with an oblique Stroak, di- 
ts it to full North: And both their Streams, 
ng conjoin d, are ſtraiten d, and ſwell d up, 
all Sides at once from the Eaſt ward, by the 
»4s (o. p. and q.); and from the North- 
rd, partly by the Stream (k. I. and m.); 
d partly, by the S. Eaſt Coaſt of Losfoet-Iſie; 
m Point (h) to (f), and their joint Stream 
orced thorow the Paſſage between (d.) and 
), to the S. Weſt, as far as (e), into lower 
] calmer Water; the Tidal Stream out of 
Weſt, being in part carried off by Point 
into the Bay between (f. and g), while 
ir Stream is drawn by the other Part of it 
wards (i. and (b), where the Circulation 
t began, and is now perfected. 
34h, This fit Circumvolution of the Tidal 
eam, about the Brink of the Vbirlpoc, be- 
 finiſh'd ; the Flood brings on a Second cir- 
ar Wave, which, by degrees, ſurrounds the 
mer ; *till a Third, ſupervening, involves 
both within its Compaſs; into which a 
| Fourth, 
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and Diſorder, beyond all Conceit and I 


Fourth, contracts all Three ; as the reſt do 
ceſſively one another, till the inmoſt pen 


to other, as ſo many Rocks, to break the yy 


| higheſt, tumbles over all the reſt, from g 


Of Whirlpools, 5 


trates the Center of their Circumgyration, 3 
puts 4 Stop to that which follows it; and ex 


ſuing Waves; till the laſt, which f 
wards of two Leagues in Compaſs; with M 


preſſim 5 the Navel-Tumour, towards whig 
they tend all the while, ſwelling to a Heig 
extraordinary, during the Time of the Fw 
which till repeats its Impulſe, and furniſhy 
Freſh- water perpetually, till its Flux 
over. ES Ta. þ 
4thly, The Flood being ſpent, and its I 
pulſe loſt, the Tide of Ebs, firft withdi 
the utmoſt encircling Wave; which lets 
next Fall after it into the Deep; and i 
Third, after em both; and the Fourth, Alt 
all; and the reft ſucceſjvely, tumble one 
another; till the Central Tumour ( whit 
{wells all the while), be let fall over alt 
accumulated Ridges of Water, which i 
ported it, from the Summit of its Height] 
round, to the Bottom of the Ebb, with an 
reſiſtable Precipitation: So as to puſh « 
whatſoever is thrown into it, that the beam 
Bodies can ſcarce ſink; and the Fins of Fil. 
can no more ſerve em here, to eſcape 
Fiſhers Nets; than Rudders can fteer Ships 
of this Whirlpool, and fave em from. ſtaſ 
in Pieces: So uſeleſs and improbable, | 
ſubterraneous Hiatus's, found under the Sea, 
bis Section; and as vain and impoſlible 1 
the next. | . 
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and Indraughts of Vater. 


SECT. XI. 


V Indraughts of Water, and Subterraneous 
Rivers ; and their Accommodation to Land and 
Sea. | Ls | 


HE Gulphs, and Whirlpools, mention'd 
in the precedent Section, are fo com- 
only conceivd to be Indraughts of Water, 
olding an alternate Communication with 
divers, and Caverys fill'd wich ſuch Matter, 
ander- ground; that, to go about ( as I have 
Jone ) to diſprove it, ſeems to be a flat De- 
zial, that any ſuch ſubterraneous Paſſages and 
Receptacles, are probable: I ſhall, inſtead of 
hat, labour for an Accommocation, by Re- 
hing to what is uſually urg'd in behalf of 
eir Exiſtence. . . 


Frſt, When it is objefed, that ſuch In- 
raugbts of Water, as the aforeſaid Gulphs are 
nagin'd to be, are required to keep Inland 
as within their Bounds, and to prevent Lakes 
om overflowing ; and the Caſpian is inſtanced 
dr ſuch ; which, notwithftanding the Con- 
vence of ſeveral vaſt Rivers into it, of which 
e Volga is one of the firſt Magnitude ; yet 

ells not with its Floods ; nor, in the leaſt, 

ſents the inequality of Rain in Minter, a- 
dve the Drought of Summer: | 

It is reply d, that, in regard all thoſe Rivers 
ain no more Ground by their Floods, than 
e Caſpian watereth with its Vapours ; it can- 
dt ſpare any Surpluſage of Water, to over- 

its Shores ; nor needs that Sea to ſwell in 
| _S _ Winter, 


hl 


Whirlpools, 
Winter, while the Volga is frozen up in the I lefg! 
North; and the Snows are not thaw'd about Ml ſurre 
Novogorod, till Mid-April; and are not dif. J derir 
embogu'd, at Aſftracan, into the Caſpian, until Ml diſta. 


Midſummer ; tho the reſt of the Rivers moſt I pro, 
abound with Water, for all that Seaſon : Nor Ml wate 


is it to fall in Summer, upon ſo vaſt a Recruit, WM Ploo- 
when thoſe Rivers are almoſt dry'd up, by the Ml Com 
ſcorching Beams of the Sun: So that no ſuch 
Gulphs are required, to keep it up to the ſame 


Height, at either Seaſon. Ar 
When it is alledg'd, that, Guadiana finds 1 BMW /4):err 
| ſubterraneous Paſſage, ſeven Leagues long, to other 
prevent its Inundation of a conſiderable Part ¶fuous 
of Spain; and the. Caſpian muſt do the like, Wrzking 
to paſs off the Streams aforeſaid, perhaps into Milſthe 5, 
the Euxine, that Perſia, Cc. may eſcape the No.] 
ſaid Misfortune : = ward, 
It is again reply'd, that the Parity doth no And 
hold, to make good the Conſequence: For, Nick, 
alcho' ſuch Paſſages be as poſſible, in both the C. 
Caſes, as it is for Bridges to bs made, eithet ¶theſe 
by Art or Nature; and for Rivers to paſs w- Curre 
der em, upon a competent Deſcent ; and fuck Hume 
an one is neceſſary, in the former Caſe ; je which 
it does not appear to be either uſeful, or pn: Worth 
Ricable in the later: For Firſt, the Caſpin Covey 
being of equal Extent with our Great- Britain, paſs o 
and lying as far South as France; to expand thok ſolute] 
Streams, and expoſe em to the ſcorching Beam fame I 
of the Sun; ſeems ſufficient to reſolve em in- Mower 
to Vapours, and prevent its Overflowing: Nwithor 
Nor is it probable, that the Euxine Sea Ii WI Yet 
lower than the Caſpian ; ſince the ſaid River Whbys fa 
run a longer Courle, and require a greater De: tictec 
ſcent, than any in Europe: Beſides, Spain 1% Pain | 


leb 


and Indraughts of Water. 
the leſs need of ſuch a Lake; being, on three Si des, 
out Ml ſurrounded by the Sea; than the Nations bor- 
dil. WI dering upon the Caſpian, at ſeven hundred Leagues 
ntil ¶ diſtance from it: But wonderful is the Divine 
oft Bil Providence, and faithful to his Promiſe ; to 
Nor ¶ water a conſiderable Part of 4frick with the 
uit, Flood of Nile, like a Garden; and a no leſs 
the Bl Compaſs of Aſia, by the Vapours extracted 
ch Bil from the Caſpian Lake, with the Dew of Hea- 
ven. | | | 

And whereas is urg d the Neceſſity of ſuch 
ubterraneous Currents, out of ſome Seas into 
others, which wou'd otherwiſe prove ſuper- 
fluous, and unaccountable : Anſw. As is miſ- 
takingly conceiv'd of the Coating Stream, on 
the South Side of the Mediterranean, Which fol- 


ward, as far as Aleppo, without any Return: 
And of the Current on the Feſt of the Adria- 
tick, which runs perpetually Southward; along 


oth the Calabrian Coaſt, as far as it reaches: For 
net Wc heſe (as I have already ſhewn ) are only 
- WC urrents, that make Reſtitution for the Tidal 
ct WTumours, that follow the oppoſite Channels, 
ya hich circulate into each other: But what is 


orth the Remark is, that the ſubterraneous 
onveyances of Water, which are fuppos'd to 
daſs out of theſe Seas into any other, are ab« 
olutely impoſſible; the Adriatick, lying on the 


> 


ower than the Ocean itſelf, that flows into it 


without Intermiſfion. 

ie Let upon ſuch Surmiſes as theſe, ſome Au- 

e; hort fancied the Earth to be an Animal, which 
J- We iced the Tide, and ſwallow'd it down a- 

has Main by Reſpiration, thro* bottomleſs Gulpbs, 

leß = 1 2 And 


lows the Barbarian Shore, from Gibraltar, Eaſt- 


ame Level with the Mediterranean, which lies 


"I 


200 / Whirlpools, &c. 
| and Indraughts of Water, reported to be found 
in ſome Seas; yet ſo rarely, and with ſo lin}, 
Effect, even upon the adjacent Shores, tha 

they cou'd no more be thought to influence 

the common Courſe of the Tide, around the 
Univerſe ; than that the Flame of a Cy} 
might ſuffice to illuminace a whole Nation: 

But, perhaps thoſe Authors only pretende 

to fancy ſo, for an Eſſay of Wit, to try whe. 

ther this Opinion ( as abſurd as it appear) 

was not as defenſible, as any of the reſt thy 
were ſtarted, about the Cauſe of the Tide; 

to turn all their Search after it into a Je. 


No leſs vain and groundleſs are the Imagi 
nations of thoſe, who ſtill frame to themſeſe 
ſuch impracticable Exiſtences, as ſubterramm 
Rivers, &c. without any juſt Occaſion ; «& 
even a Poſſibility to be made other Uie | 
than to diſcourage their Followers, fron 
ſearching into the true Cauſes, of the Sub 
ſtance of the Tide; or any ſuch Appearanc 
of it, as theſe odd Fancies are pretended for 
and to drive 'em into an utter Deſpair of ent 
arriving to any ſolid Satisfaction, in any {ud 
Matters: And in the mean time, they ſem: 
their Authors themſelves, as often as thi 
chance to fall upon any D#/ffcu/ty, which the 
cannot tolerably explicate, for Subterfuges u 
conceal their Ignorance, and Starting- holes 9 
make their Eſcape. 
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SECS XIE 


that — 
ent Recital and Explication of ſuch Inſtances of 
* the various Motions of the Tide, which ſeem to 
H | 


2 be the moſt unaccountable. 
nded 
Whe- 
Ars) 


O begin (for Method's ſake) with thoſe 
Tides, which immediately affect the 
Ocean it ſelf; where the Influence of the 


- Moon's Preſſure finds the leaſt Reſtraint from 
; "7 Interruption by oppoſite Coaſts and Shores ; 
nd thence proceed brietly in order to the reſt, 
m behoves a Rehearſal: _ 

ena The Firſ# Inſtance, which is ſuggeſted to 
15 rame this Order, is, that at Cayen under the 
- etor, the Spring- Flood makes not High- 
later till the fourth Hour after the Moon's 
bing; nor till the /ixtb, after ſhe has paſs d 
nc © Great Meridian; and conſequently, ſhe 
ad made an Ebb at their Interſection, by the 
. Preſſure of her Preſence, juſt when it was 
Fr lood upon the ſame Meridian, within the Tem- 
em erate Zone: Expl. Which is quite contrary to 


he common Opinon ; ( viz. That it is Flood 
ind Ebb in both Places at once) but exactly 
grees with Matter of Fact, and the forego- 
ng Doctrine. „ 5 
Secondly, It is no leſs wonder'd at, that the 
lood upon that and, ſhou'd ordinarily riſe 
o higher than /ix Foot ; and the Spring-Tides 
ever exceed the reſt, above /ix inches ; eſpe- 
ally lying ſo near the Congreſs of the Erhj- 
ck, and Ailantick Floods, upon the Equea- 
or : Expl. But it is leſs ſtrange, in regard 
0 1 3;ö;'.; 
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202 Inſtances of unaccountable Tides 


{ 


they arrive not thitber at the ſame Hour; ſo 
that that which comes firſt, carries off the 
Stream of the later, before it can mount tg 
the Height, which is ordinary in other 
Places. | | | 
Thirdly, The Ethiopick Flood is deſcribed ty 
come with much more Violence out of the 
South, towards the Line, than the Atlamid 
does from the North: Expl. And there is good 


Reaſon for it; ſeeing the former is dilated I Six 
from the Cape of Good Hope, to the Magelanii pars, 
Streight ; and becomes {till more contract ery 
by the inclining Shores of Braſil and Cx. 
to enforce it all the while; whereas the % lout 
ſpreads itſelf to a greater Breadth, along h omn 
Paſſage from our Britiſn Coaſts, till it read no | 
the Equator, and becomes weaken'd as much, Hote, 
by its Expanſion. So e M 

Fourthly, Tis obſerv'd, that it advancet 
not to the ſame Pitch, at the Tropicks, thati Co 
doth upon the Equator, on the one Side; ori Hreſſu 
the temperate Zone, on the other: Expl. Becau me 
the Trepicks are the Axes of the Tide's Lin xine 
tion; and ſo it muſt riſe and fall to its full EHith 
tent, at each End of its Reciprocation ; whilW-xten 
the Center, whereon it moves, remains fiat | 
and ſteady. e w. 
73jthl;, Tis obſerv'd, that *tis High-watWith t 
at once, on both the Eaſt and Weſt Sides of Veri. 
Atlantick, in the ſame Latitude; as on H tuat. 
Coaſfs of New-England in America, and Mf-lical 
Poitou in France; after three Hours Ebb in ice 
Middle, and fo long Abſence of the Moui2*s ! 
from the Great Meridian : Expl. Becauſe tif eigh 
Tide had departed each Way, from it, u And 


wards the Eaſt and Weſt, to the like Diſtancg as, 


recited and explain d. 


| | 

A) 

: ſo Wn qual Spaces of Time; or elſe the parted 
the floods had been as different, both for Height 
t to nd Time; as the Tides at the Canaries are 
the: which lie nearer to that Meridian) both 


tronger, and come ſooner thither, than 
hoſe at the Caribees, on the other Side of the 
Htlantick; becauſe they lie farther diſtant 
rom its Center, which is their common 


good @OUrce. | | 
lated WY Sixthiy, Mariners find, more to the North- 
anid Mrd, a ſtrong Flood at Hudſon's Bay, and a 
Rel Fery weak one on the Coaſt of Norway: 


xpl. Inaſmuch as the former opens its wide 
outh immediately to the Great Meridian, its 
Fommon Tract; whereas the later declines 
no leſs to the Eaſt ward; and lies more re- 


wc, rote, to the Northward, from the Courſe of 
e Moon, which ſhou'd enliven it. 

nceth i 5 

hat Concerning the different Influence of her 


reſſure upon our marrow Seas, and Lakes ; 


or 

cat me have no Tide at all, as the Caſpian and 
Lin ne Sea; for want of Communication 
E ith the Ocean; beſides, they have neither 


xtent, Figure, nor Situation, proper for 


We wholly ſequeſter'd from all Commerce 
ith the Sea (are reported to be in the North 
[merica, of which Two) having Extent and 


vat Purpoſe ; whereas ſome Lakes, which 


WWicuation proper for ic, Flow and Ebb, peri- 


nd ically, by the Moon's ſole Influence, 
n ti vice in twenty-four Hours; tho' they ſome- 
Moa mes intermit, or elſe reach not their uſual 
ſe Meight, as is aforeſaid, Qs 
t, u And as for the Baltick and Mediterranean 
| eas, Which lie open to it; the Tide of the 
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204 Inſtances bf unaccountable Tide, 
Ocean, being almoſt ſpent in the German Seq; 


before it reacheth the Sounding ; the formy 
as lying too far North, to be influenced by 
the Moon's Preſſure, looſeth the Tidal B. 
fet : And the later, which lies at a mot 
convenient Diſtance, partaking it with A. 
commodation; it moſt abounds where it hy 
moſt Liberty to rowl towards the North; ay 
Marſeilles, in the Adriatick Gulph, and the 
Levant. | 

Nor is it more ſtrange, that the ſame Flo 
ſhou'd riſe fifty Foot at Hull, Sixty at Briſi 
and Seventy at St. Malos: In regard that n 
the Firſt Port, our South and North-BritiſhCur. 
rents redouble their languiſhing Forces, hy 
their mutual Occurrence; at the Second, the 
Severn-Sea gapes with fo wide a Mouth, ty 
drink in the Ocean; and ſwallows it don 
ſo narrow a Gullet, to raiſe the Tide to 1 


Height extraordinary; and at the Laſt, th 


Bay, with a ſtretch'd-out Arm, takes in nen 
a third Part of our South Channel, and bring 
it almoſt to a Point at St. Michael's Sea, b 
exalt it above the reſt, 

And in regard the River Garrone can con- 
tain two Floods at once, having a freight 
Channel, with Length, Breadth, and Depth, 
capable of em; we need not wonder, tha 


feur Tides ſhou'd be kept on foot at onct, 


in the Sea, at much farther diſtant Places; © 
at the Equator, Plymouth, Hull, and Ami: 


Adam; till purſuing one another, at twelve 


Hours diſtance, as it were from four ſeveril 
Stages, upon the ſame Road. 

As for Supernumerary Tides, which happen 
iner than twice every twenty-four Hou, 
* * 
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recited and explain'd. 


| the ſame Place; they are occafion'd by a 
if of the common Tide, pafling into 


les 


) 
db \e lame Gulph of the Sea,  thro' diſtin& 
| k pannels ; and of ſo unequal Speed, that 


rives ; as ſometime happens in our 1riſh Sea, 
ro its South and North Channels out of the 


cean, | - | 
And in caſe a Second Gulph ſucceeds the 


loo er, /ubdivide the Four Floods already made, 
ri ic happens in the Euripus behind the Negro- 
at «Wie, to make em up Eight ; if One be withe 
Cu. Nan within that Space of twenty- four Hours, 
„ it happens there by the Moon's Abſence, 


ly Seven muſt remain: ſo on the contrary, 
e Cauſes of the Tide's Multiplication being 
vers d, an equal Re- union mult follow; ſo 
it Four Tides may be conjoyn'd into Two, 


punter to each other, (as in the Port at 
»kin) by their different Application. 


purſe of the Tide rather adheres to the 


con. 
ioht NE Extreams ; tis becauſe the Ocean which is 
pth,pv'd, conſiſting of a ponderous, as well as 


ce: like a long Pendulum; Which more re- 
rds the equal Poiſe of its own Weight, than 


Swinging on foot. | 
nd whereas the Swings of the Tide moſtly 
ntinue to riſe higher, for ſome Days, after 


der than December, and Fuly hotter than 


e one may Flow and Ebb, before the other 


d theſe Two be re-joyn'd into One, by acting 


Laſtly, Whereas it is obſerv'd, that the 


an Motion of the Moon, than to either of 


> unequal Draught of the Clock, which keeps 


Change and Full; as January is moſtly 


June, 


205 


rf, and the Channels conducting em thi- 


luble Element, muſt ſtill hold to its own 


206 Inflances of unaccountable Tides & 


June, after the Sun has left his higheſt any 

loweſt Stations: tis becauſe, in all three Caſe; 

the adtive Power of the Sun and Moon de 

creaſeth leſs than the paſſive Reſiſtance in the 

Subject Air and Water doth, to hinder the 
Encreaſe of the Effet, 

So fully are reſolv'd the diverſe Appear. 

ces of the Tide, in all Seas, Rivers, and Ly 

0 within the Compaſs of our Acquaintanc, 

and doubtleſs the Reſt, thro- out the Univer, 

ſo far ſympathize with ours, as to be reſoly, 

ble upon the ſame Grounds, with equal Sail 

faction: And altho' the Matter thereof, hz 

ing phyſical, may ſeem to include Obſcuritis 

yet the Form, which is Local Motion, tir 

up by Truſion, properly belongs to Mechni 

cal Conſideration, which admits no Douh, 

when the Matter of Fact is manifeſt to Sek 

and Experience. Hence it is to be infer, 

that the adlive Power of the Sun's and Moog 

Preſſure, being proper to raiſe it; and they 

ive Diſpofitions of all thoſe Seas, Ri vers, a 

Lakes, adapted to receive it's different Imp 

fions, in the Places aforeſaid ; the Effect mil 

needs. follow, as to its Subſtance, upon thet 

due Application. Tho'in what Meaſure (tl 

Ocean, whence it firſt ſprings, being un 

thomable; and the Air, which conveys i 

how compreflible not yet known, ) be! 

ſomwhat uncertain. 


S E c r. XI 


Conclaſion.. 


=Y I. 
The CONCLUSION: 


its Fitneſs to explicate the Phænomena of the 
Tide, #5 conſidered. | 


Aving in the preceding Chapters de- 
1 liverd my own Thoughts concerning 
th the Cauſes and Effects of the Tide, as far 
I could find them warranted by Obſerva- 
on and Experience, the beſt Guide of Spe- 
lation: I thought to have ſhut up my whole 
iſcourſe with the brief Recital and Explica- 
on of ſuch anomalous Motions of it, which 


aging my ſelf in any Controverſy, or med- 
g at all with the different Sentiments of 
hers. 


oft celebrated Philoſophers of this Age, in 
lving ſome of the abſtruſeſt and moſt im- 
dreant Phænomina of Nature, being apply'd 


re I put an end to this Treatiſe, to ſubjoyn 
uce the deſired Effect, as well as its Agreea- 
Fact. | 


And Firſt, Whereas it is confeſs'd on all 
lands, that the Moon has a much greater 


Xll 


em'd the moſt unaccountable ; without en- 


But this grand Principle of Attraction, which 
ſucceſsfully has been made uſe of, by the 


this alſo of the Tide; makes it neceſſary, be- 
me few Reflections on its Sufficiency to pro- 


eneſs with conſtant Obſervation and Matter 


hare in raiſing the Tidal Tumour, than the 
Eo | Sun, 
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herein the Modern Doctrine of Attraction, and 


— 
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Sun, which far exceeds her in Magnitude 


* 
* 


Concluſion. 


purely with Regard to her greater Vicinity u r 
"the Sea: To argue conſequently upon tþ; all“ 
ſame Grounds of Attra&ion, it muſt be em ivab 
cluded, that our Terreſtral Globe, thro' th adl 
great Advantage of its Bulk, (its Maß oi, 
Matter being to her's, nearly as 26 to 1) aſl 
its cloſe Approximation to the Ocean, mul, ves, 
by a juſt Computation, be much more en the 
bled to reſtrain the ſaid Tumour, than th 501 
Moon's Attraction can poſſibly be to rj vel, 
= 5 . . dot, 

2dly, To make to Floods diametrically oj. 
poſite to each other with one diurnal Rea d 
tion: we have ſhewed ; how the Ri/ing Mn be 
gradually depreſſeth the Sea into an Ebb, ill 1 2 
tween the Tropic's, till her Southing : Th 2, tc 
Water ſo depreſs'd correſpondently advance: 
all the while to Floods, collaterally beyoiil, at 
em, upon the ſame Meridian: Each of whine _. 
by;falting, in the next fix Hours, into an E mo- 
fetcheth itſelf up, by Libration, upon the j;.. 
quator, to the ſame Height, at her Settiß Fe 
And ſix Hours after, returns at Midnight, il eith 
Counter-libration, to the ſame Point whenc'l win 
firſt came; to counterpoſe, at 12 Honrs et uator 
the Flood, which is rais'd by her Preſſure vii pe. 
the Antipodes; both hap'ning, in diametrici five 
oppoſite Points, at the ſame Inſtant. t the 
the like Contrapsſetion muſt be concluded of ate, 
the Floods and Ebbs within or without 88. 5; .. 
Tropics reſpectively. But now to make High. Ea 
Water in both Places at once, by one li....; 
Draught of Attraction; maugre its Reludanomy ... 
and the Water's Centripeta! Tendance, jojo the ( 


ly hindring its being rais'd on the c_ 


Concluſion. 


de; and this without calling in the Aſſi- 
ance of Tidal Libration and Reſtitution, to 
1% O08 ntinue a Counter- motion in all Places, and 
all Times reſpectively, ſeems to me incon- 
a ivable. = 
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) th 24ly, Beſides the Conſonancy of this Suc- 

a kon of Ebb and Flood (by Libration and 

4 „ unter- libration) to the Laws of Statics ; it 
- | 


yes, moreover, but lictle or no Diſturbance 
et the Sea or Navigation: For, in regard the 
e of the Tide above the Ocean's common 
vel, near the Equator, ſcarce exceeds fix 
dot, as has already been obſerv'd; and its 


d their Riſe and Fall beyond the Tropics, 
n be no more than anſwerable thereto : 


„ua apain, the Motion of the interpoſing 
, Th a, to ſupply the Extremes, is ſtill proportio- 
nente: Hence, no part of it needs move faſter 
eyol an about 6 Foot from its Fellow in 6 Hours 
v0:ce ; the whole Body of the Ocean's Wa- 
- moving together at the ſame ſow rate: 


little Diſturbance doth the Tide give to 
Sea itſelf, or Impediment to Navigation, 
either reſpet ; whereas Aitraction, by 
" Sawing the Surface of the Sea toward the 


> Poles, reciprocally ; cauſeth ſuch a pro- 


t the Ship quite out of her Road, at ſo vaſt 


Kate, as to render the Art of Nawigation im- 
Vu Wcticable. Add to this, that the Figure of 
Hp Earth being ſuppos'd that of an «b/ate 
a oi, and its Diameter toward the Poles 
10 Wrcer than toward the Equator; the Water 
john che Ocean, rais d by the Moon's Attraction 


be · 


ob's Depreſſion ſinks only ſo much below it; 


uator, and letting it fall back again toward 


eſſive Determination in it, as muſt needs 
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em; the Force of her Attraction ſhou'd din 


Toncluſion. 


8 between the Topics, wou'd deſcend by antl) 


own Weight, after the Force of that Attrad 
on was over, with a Degree of Accelertiy 
proportionate to its Acceſs toward either e 77 
which muſt occaſion yet farther InconyliM au 
ence to the Sailor, 1 

athly, The Moon's Courſe holding pem 
tually between the Tropics, or near m erid 


the Flux of Tide conſtantly that Way; h, 


withall, ſhe paſſing ſucceflively from one Muld 
ridian to another, it ſhou'd reſpectively re 5 
tend her thither : Beſides, the Lines of h 
Attraction, the ſhorter and more perpendicih 
they grow, their Operations ſhou'd beconMite c 


the more powerful; and the farther the H At | 


follows its Draught, the higher it ſhoud 
advanc'd ; whence it muſt needs follow, ator, 
1//, That the proper Tendence of He P. 


Tide ſhou'd drive it from Eaſt to Weſt, ani Ap; 


Waves be ſtill more accumulated to the e eq 
ward; whereas Experience tells us, thatt e 
Mariner ſuffers not the leaſt Drift of his Md. 
that way, ſave by the Trade-Wind, uli is 


floats on the Surface of the Water; whillt ed! 


Tide dives into the Deep, and keeps its lM (bei 
ges in the Ocean, under Water, Non 
South, without the leaſt Impediment to al I 
Voyage. ] 

24ly, That High-water ſhould always . in 
tend the Moon's Motion, from Eaſt to HH 2 
around the Globe; and that it ſhou'd able! 


Flood every where, when ſhe is aRually Wh ( ©! 


| ſent upon the Meridian of the Place: We eflity 


as, it has been made appear, by divers Ine) i: 


ces, in the foregoing Treatiſe, that it is © there 


ſtaul 


_ Concluſion; 
antly both High and Low- water at once un- 


mates; that is to ſay, Low- water between 
e Tropics and the Equator, While the Moon 
actually preſent there, to ſtoop it by her 
eſſure; when it is High- water between the 
pics and the Polar Circles, under the ſame 


rat! 1 
Pal 
vent 


du Ince from her. SF 

3%, It muſt alſo follow hence, that it 

e Muld flow higher at the Tropic of Cancer, being 
ye South, than at the Srreights of Gibralter 3 

of (od at the Caribees, which lie moſt S. Veſt, 


in in any other Part of our North Atlantic; 
ite contrary to all Obſervation. " 

t leaſt, higheſt Water ſhou'd conſtantly 
pen where the firſ# Meridian interſects the 
ator, when the Moon is actually near the 


e Point, to give her attractive Power the 
ant Application: The Subject Ocean, being 
e equally diſpos'd to receive the Effect, by 


greateſt Liberty of Sea- room poſſible to 
duce it: Yet on the contrary, there, and 
Wi is found the loweſt Ebb: as has been 


their Tide-Tables. | 
aftly, Altho' it cannot be denied, that the 
to al Tumour may be cauſed by Alevarion as 
las Depreſſion, as has been already noted: 
, In regard, Attraction is no other than an 
i Quality, whoſe Operation being unex- 


bd able from any of the known Laws of Mo- 
y Leſpecially by ſuch who maintain the 
Whe ellity of Vacuities) is to be reſolv'd 


ely into the Omnipotent Will of God; 
is therefore much leſs accountable for than 
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r the ſame Meridian, tho in far diſtant 


eridian, by way of Reſult, at a farther Di- 


ved from the beſt Accounts of Navigators, 


TRU- 
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tractable by the Hand: I hope I may og 


Effects are undeniable ; and which anſwer 


Concluſion. 4 
TRUSION, which is viſible to the Eye, 3 
a more eaſy Pardon from thoſe excellent pg 
ſons, who in the Earneſt Purſuit of Try 
have been led into a different Sentiment; ifj 


this Matter I have had Recourſe to Preſy 
alone: which is manifeft to Senſe ; why 


the Pbænomina of the Subject 1 have ends 
vour'd to explicate. 


* . — +. 
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: A Clear and Succinct 


DESRIPTION 


0 F A N 
N I. N * 
Which feichetk 4 
Waren out of the Deep, 
— 0 AND 


AIs ETH i 10 the Height led. 
Progreſſi — ” A py Motion. 


— 2 — — * 
* 4 


CHAP. 1 


EO render the propoſed Deſcription a 
more intelligible; for Method and 
NN. 8 the Whole Diſcourſe is 
divided into Three Chapters, or 
, : The Firft whereof, declares the ſeve- 
| Perfe&tions an | Advantages of this Engine: 
5 Z 2 The 
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peſſing ſucceſſively thro a Channel J, T, fore 


ing open'd by the Forcers, at their Entrance ii. 


trudes the Water Progreſlively, out of the lower 


Firſt Conſideration, which leads to all the ref, 
„„ — 2 on 5 


Deſcription of an Engine, 
The Second diſcloſeth the Nefe&s, and Impedi- 
ments of others: The Third, thews how the 
Perfections of the former, correct and ſupply 
the Defects. of the Latter : And each of thefe 1 
ſubdivided into Four or more Sections, or 
Paragraphs, as the Matter fhall require. 


18, t. 
will 
tent 
for 
ſerve 
be w 
being 


- — — Unche 

| Ladl, 

SR © + ind | 

neaſt 

Of the plain Conſtruction of the Engine; the Ie Nhe s 
of its ſeveral Parts ; and their Proportion to th Hnrt, 
Quantity of Water, which is to be rais d. onta! 

| It lea 
= Frame (Fig.1.) which ſuſtains theWork, Nhe C 
Z conſiſting of two Plates, (A, B, C, D,) raisd nche 
upon four Pillars, like a Plate- clock, contains . La, 
within 'em a Central-wheel; whoſe Rotation, Witcceſ]; 


by the Help of four Ladles, (Fig. 2, R, &, I. J to 
han! 
Quadrant of its Circle, from the Perpendicul nd w 


to the Level of its Axis, both ſucks and pio 


Z into the higher Tube X, affix d reſpe ctiveh, 
by two Muzzels, to the Outſide of the ſai 
Frame; which-alſo contains a Claugh, that, be 


to the Channel, is ſhut again after em, by 4 
Spring, to hinder their Stream from returning 
Which are all the Integral Parts, belonging to 
the Fngine; and thefe arẽ the Uſes they axe put to 

Nou, concerning the Size of the Parts of the 
aid F5gine, in Proportion to the Quantity d 
the Water, which is defign'd to be rajs'&: The 
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to fetch Water out of the Deep. 215 
n.: is, to find by Experience, a Tube of what Bore, 
he vill carry off the defign'd Stream at a compe- 
tent Rate, to give Satisfaction; and if one, 
for Example, of four Inches diameter, will 
ſerve the Turn. Secondly, The Channel is to 
be wide and deep enough, to ſupply it; and 
being expediently wider than deep, near five 
Inches hollow will be required : And Thirdly, 
Ladles muſt be of the ſame unequal Breadth 
ind Depth, to fill it fo exactly, as, in ſome 
neaſure, to hold Water; and allowing for 
he Sides of the Channel, one Inch more. 
Fonrthly, The Pillars which raiſe the Plates, to 
ontain the whole Thickneſs, muſt be fix Inches 
t leaſt : So that if the Tube be four Inches, 
he Channel muſt be five, and the Frame fix 
nches wide; as is manifeſt. 1 
Laſtly, Altho' the Ring of the Wheel muſt 
eceſſarily be as broad as the Lad les fix d upon 
to ſuſtain em, and fill the Orifice of the 
hannel ſo cloſed, as to let no Water leak out; 


lar nd wit hal of fo large a Compafs, as to allow a 
o. roportionate Diſtance betwixt its four Ladles, 
wet n hold a Competency of Water; yet it is to 
h, e enlarged upon Occafton- (and conſequently 

ſl Nie Plates of the Frame alſo) to whatever com- 
be is, the Force and Speed of the firſt Motion 

10- Pall require: And ſtill the ſtronger and ſſower 
12 is is, the Wheel muſt be larger in Proportion, 


ing keep an equal Pace to the deſign'd Perform- 
g ce in all Caſes: Suck is the Proportion of 
t ery Part of the Emin to the Quantity of 
the ater, ; in all refpedts : And 114. : KEE 15 1 1 
yd so exactly is the Whole Series of the 
The erts of this Engine, adapted each to other; 
ft, d the Size of ele all is fo proportion d, to the 


Quantity 


216 Deſcription of an Engine, 
Quantity of the Stream they are to manage, MW to 
and comparatively thereto, ſo ſmall and minute WW co 

and withal ſo cloſe compacted together; that be 
the whole Frame of 'em needs not to exceed 


two or three Foot in Height, and as much in be 
Breadth; and eight or ten Inches in Thick. of 
neſs, to ſupply any Uſe; yet the larger the its 
Engine is, the Performance ſtill proves more (F 
effectual, with Regard to the Force apply; the 
whether the Quantity of the Water, or the I wa 
Height whereto it is advancd, be conſiderd, Gi 
Now its Organical Parts being all ſo well h pu! 
par'd for Action, let us proceed to ſhew the 4 
Efficacy of its Operation. Ef: 8 
ER by 
ano 
Sn ct Þ© — 

Concerning the Eaſe, and Efficacy of its Operation Diſt 
e 0 5 eve} 

IRST, Since all Motion is ſuppos d to be AW © << 
gin from Reſt, and to encreaſe by De. * 
grees, till it arrive to ſome determinate Spec; > 
hence, Water is raisd by the ſaid Engine ort.: 
with the greateſt Eaſe, gradually, from its bo 3755 
rizontal Poſition, up the Quadrant of a Circle Ce 
till its vertical Motion becomes Perpendiculir el 
and having attain'd to its utmoſt Speed ſu 3 


ceſſively, the forcer that rais d it leaves it. 
Secondiy, As a ſingle Force is the be; 
the forcer which raiſeth .it (for Example, tht 
Hand of the Artificer). lays faſt hold on 5, 
the Handle of the Turn, which is immer 
ately join d to it, and moves together vill 
it; without the Interpoſition of any Obſtack 


w% 4 , 
e 


; —— — — — 


to fetch Water out of the Deep. an 


to hinder or weaken their joint Motion, and 


ml conſeqently they perform their Lift, to the 
bat beſt Advantage. | 
ul Thirdly, The Motion of the. Water upward, 


being render'd - Perpendicular, by the Curvity 
of its Channel V, I, ſtill inclining it that Way, 
its Stream paſſeth freely into the upward Tube A, 
(Fig. 3.) which is plac'd juſt over it, and is of 
the ſame vertical Tendence; and is carry'd up- 
wards ever after, according to this its firſt Dire- 
ction; the better to preſerve the projectile Im- 
pulſe, already impreſs'd into it. 

And not to ſuffer its upright Motion ta 
ceaſe, or intermit, another Ladle of Water is 
immediately thruſt up into it after the former, 
by the ſucceeding Forcer ; and ſo one after 
another, quarterly; four of em R, S, T, /, being 
affixt around the Ring of the Wheel (which 
ſnuts up the upper Side of the Channel) at equal 
Diſtances; to come all in play ſucceſſively at 
every Revolution, and render their Perform- 


be Nance perpetual. 

Je Fourthly, As the ſaid Forcers, paſſing ſucceſ- 
ed ſively thro' the Channel, puth up each its 
pin Portion of Water into the upper Tube, to be 


carry d off at the Height deſign'd : So reſpe- 
ctively, by the ſame ſingle Motion, each ſucks 
up a proportionate Stream from the other Tube Z, 
nxt at the lower End thereof; the Pondera- 
tion of the Atmoſphere, forcing up (by its 


MY | reſſure upon the Superficies of a Pond, or River 
dhe underneath) a competent Portion of Water, 

a I; o ſupply the Evacuation : Thus each Forcer . 
med t once, puſheth one Portion of Water before 
vin , and ſucks another Draught after it, to make 
ſtack, he Supply, as well as the Evacuation, ſuc- 


ceſſive 
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of the upper End of the Channel, back apzi 


which is thruſt up the Channel, has fill'd the 
Body of the Engine, it can follow the Motin 


where it finds vent upwards, according toit 
preſent Direction; and mounts more freely, 
by the Energy of its former Impulſe, aff 
with moſt Eaſe thro Water, as being of th 
ſame fluid Conftitution. Nor 

© Secondly, Can the ſaid Repletion be evacut 
ed downwards, on the Suction Part, into tht 
Jower End of the Channel; its Orifice hey 


low it that Way; and conſequently, tit 
Ladles preſſing forwards into the Channel 
to be ſupply'd from below with Water, U 


3 


and Expedition imaginable. Now 


all is full to obſtruct its Paſſage, and ſo i 


Deſcription of an Engine, 
ceſſive to a Perpetuity ; with all the Speed, 
Fifthly, To hinder the Motion of Water fron 


circulating (together with the Forcers which 
drive it) thro' the Body of the Engine, ot 


into the lower, to perfect the Circle. 
_ Firſt, On the truſive Part; when the Strean 


of its Forcer, no longer that Way; when 


compell'd to aſcend into the higher Tube, I 


| 
| 
| 
| 


ſhut up ſo cloſe by a Claugh, after the Fa 
cer's Entrance into it, that Water cannot fil 


: 
f 
i 


| 
muſt needs leave a Vacuity therein behind i 


the Preſſure of the Atmoſphere, as aforeſaid 
to keep the Suction on Foot, as well as ti 
Protruſion, that the Operation, on both Par 
at once, may be render'd compleat. | 


| 
Sec! 
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8 E 0 r. III. 
hi Of the great Force, and large Extent of this pro- 


we greſtve Engines Performance. 

I) A 3s | 
rean O calculate the utmoſt Reach of its 
1 % 1 Performance, both in Reſpect of Force, 
fotin and Extent ; Firſt, from the Quantity of the 
wher BY Vater which it is capable to contain; Second- - 


ly, from the Height it 1s able to advance 
its Stream, with Regard to the Force. em- 
ploy'd to raiſe it, and the Space of Time, 


bd herein the Work is to be accompliſh'd; it is 
to be conſider d, 85 be 

of th Firſt, As to the Quantity of the Stream; 
a greater may be rais d, progreſſively, by this 

zen ort of Engine, with Regard to the Smallneſs 
to elf its Size, than can be expected from any 
beuzrther; as requiring to be no thicker, than 
| o cotitain a Tube of as large a Bore, as will 


uffice to convey the Current with a free Paſſage; 
or of a greater Compaſs, than to include a 
Wheel of a competent Circumference, to ad- 
it of four Ladles at a porportionate Diſtance 
rom each other,” to hold Water enough, as 
orreſponding to their Height, and Breadth, 
yhile it is turn'd by a weak, and quick Hand: 
But in Caſe the Motion be ſtrong, and flow, as 
s a Water-Wheel ; this of the Engine may be 
nlarg'd, to keep Pace with it, without any 
Iteration in other Refpects. 
Secondly, Concerning the Height, to which 
he Effect of this Engine extends; fince it 


may 


EC! Aa 
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proportion d to its Weight; no farther Regatl 


at the End, Bottom and Sides, by the Claug| 


Deſcription of an Engine, 


may fall ſhort of its Pitch, either, Firſt, by Fo 
the Loſs of too much Water, from the Preſſixe WM Ct 
of that Height; or, Secondly, the Force of Ml Cl 
the Mover may be as much weaken'd by Frictio BM be 
theſe two Rubbs are to be remov'd out of Ml ca 
the Way. . 5 lat 
Firſt, As to Loſs of Water, from Preſſure the 
at any Height; ſince the Bulk of it is encress d Bi pre 
according to all its three Dimenſions, at once; ¶ wa 
much more proportionably to its Surface, thay ] 
can poſſibly be ſqueez d out of its Subſtance; for 
eſpecially, in Regard the Work in a lage firſ 
Engine, may be as cloſe jointed as in a ſmal tur 
one: Hence, this Sort of Engine muſt need the 
be the leaſt Sufferer, of all other in that Kind; MW ſph 
which is capable of Enlargement, without Tul 
Limit, and may contain any Quantity of Acc 
Water, whatſoever. A by 
Beſides, ſince the upper and lower Tubs, the 
are ſuppos d to be affixt to the Box which i- N ctue 
cludes the Engine, fo cloſely as to hold Wate One 


all along from the Top to the Bottom; anl 
not one Drop can iſſue out of the Channel in 
to it, which is fill'd already and the high 
the Water is raisd in the upper Tube, tit 
greater is the Box s Reluctance to receive more: 
Hence all that is ſpilt, muſt fall back again 
down the Channel into the lower Tube, which 
cannot be conſiderable, tho the Preſſure bt 
never ſo much advanced; being ſhut up, bot 


and Forcers, as cloſe as is poſſible. 
Thirdly, provided the Force, which is 6 
ſien'd to lift any Quantity of Water, l. 


is to be had to any incidental Frixion of tie 
1 | | - Foxcel 
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„ by  Forcers upon the Sides and Bottom of the 
{ſure Channel, or occaſional Reluctance of the 
ce of Claugh, to open and ſhut ; their Contrivance 


on; being ſuch, that no Weight of Water whatſoever, 
t of can harden the former upon em, or defle& the 
_ latter in the leaſt either Way; nor add to 
{ure their Friction in any other Reſpe&, than what 
eas! properly belongs to their Axis, which is al- 
Ince; N ways allow'd, and ſcarce accountable. 5 
thay Laſtly, To aſſign a competent Space of Time 
nce; for the whole Performance; Suction being the 
large firſt Step towards it, and Trufion the laſt ; Na- 
mall ture itſelf (the Air being evacuated) makes 


needs 
Lind ; 
thout 
ty of 


'ubes, 
h in- 
Water 
| and 


the former Gratis ; the Weight of the Atmo- 
ſphere buoying up the Stream in the lower 
Tubes uſually, four or five Yards, on its own 
Accord ; while Art accompliſheth the latter, 
by applying the Power of the firſt Mover to 
the Forcers themſelves ; ſo ſpeedily and effe- 
ctually, as to loſe neither Time nor Labour: 
One Gulp of Water, puſhing ſucceſſively ano- 
ther upwards before it, with the ſame Vigour 


el in and Celerity, no retarding Obſtacle being 
1ghet permitted to interpoſe. 

„the And foraſmuch as to force any Quantity 
nore: of Water to a determinate Height, with an 
again {equivalent Power, and a proportionate Space 


which 
re be 

both 
laup 


of Time, by pure lifting, without any ſenſi- 
ble Impediment of Friction, &c. beſides the 
Weight of that dull Element, is all that Na- 
ure will allow, or Art can contrive ; it re- 
ains only to be try'd, how this Theory will 


s (| come off in Practice, with a commodious and 
, be ſerviceable Application 
ega A No 
's _ _© en Eo... wo & i GSC. - 
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8 | arts 
Of its ſuitable and commodious Applicability, to a) With: 
| Kinds of Wh. 1 is 


Hat this Progreſſive Sort of Engine nuy 
be more commodzouſly to all Uſes, og he. 
every Occaſion ; it may be turn'd indifferent. 
ly, either by Wind, or Water; Horſes, or Men 
Hands; and by theſe either jointly, that i 
by two, three, or all four ways at once; or by 
each ſeverally and apart, in different Cy: 
cumſtances. | 
Firft, To fetch up its Stream out of the deep 
eſt Mines, by the Help of Gynn-Work place 
above-ground ; either Wind, Water, or Horſe 
are ſerviceable enough : But Wind joind 
with Horſes, (foraſmuch as both move horizon 
tally) ſuit beſt together; the former, 1 
force; and the latter, to regulate their join 
Motion; the Wind, by heightning it at even Hit te 
Blaſt; and Horſes, by abating it again to 1 est 
conſtant rate ; and holding out better (by the 
Eaſement of thoſe repeated Blaſts) for whol: 
Days at once, than to be kept to the utmol 
Stretch of their Draught (as is uſual) for tw 
Hours Space together. 3 
Secondly, It ſerves as well for draining Fenn 
and marihy Grounds; and is turn'd either Iv 
rizontally, or vertically, by the Impulſe of ti: pro- 
Wind; and being capable to be enlargd u mar 
Will, in Proportion to the Sails that drive i 
"twill diſcharge any Quantity of Water what 
. ſoever; and the greater it is, ſtill the betta 
indefinitely, if all things elſe be proportionate 


Thir a), 
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| Thirdly, It is no leſs accommodated to Ships 
arts compact, to be eaſily manag d; and 


;thal its Figure, cubical, to be fix'd wherever 
is placed; and may be ply'd by many Hands 


ther above Decks, where Suction alone will 
ffice, as in Merchant-Ships; or elſe in Men 
War below 'em, by the Help of Protruſion 


may be as eaſily ſupply'd by another, as a 
andle may be ſet in a Candleſtick. 


d to furniſh em with a competent Stream, 


1201 one and the ſame ſingle Motion; encreaſing 
3 Force, and exhibiting its Capacity, at once, 
joint all the Manners and Means above-mention'd; 
even it to the greateſt Advantage, and with the 
to 1 oſt effectual Application, when it is turn d 
y the a Water-Wheel, ſo proportion d to its own, 


ſquare Hoops, that each may carry the other 


any: Burden; its Bulk being ſmall, and 


once, to do the Work of as many Pumps, 
th one ſingle Motion; and may be play'd 


ded thereto, to keep both itſelf and its Ma- 
gers out of Gun- ſnot; and if the Top of its 
ube chance to be knock d off above Water, 


Fourthly, It is able to ſupply Towns, Ca- 
es, &c. of the loftieſt Situation, at one Lift; 


at both may move concentrically together at 
e ſame rate; their Axes being ſo conjoin d 


ng with it, without any interpoſing 
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denn ypediments; which, being all removd, 
er ve no Poſſibility for Art or Induſtry to 
of th {prove the Operation, or heighten the Per-. 
d xt WE mance. | "LF —_ | 
re L/h, One, and the ſame individual Engine 
what Wy, on Occaſion, be convey'd from Place to 


ace, to ſupply thoſe ſeveral Offices ſucceſ- 


ely, and be fitted and refitted for Service, 
SEES 5 — _ 
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ſpace of Time, full fifty Fathoms; yet 
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in a few Hours Space: And, whereas oj 
ſeldom exceed five Tuns per Hour, to twen 
Yards ; this may raiſe fifty Tuns in the fp 


ther for Bulk, nor Weight, exceed a Way 
d. ES 
3 the diſtinguiſhing Perfections 


tages of Operation, Performance, aj E 

- 11407 Jn which this Progreſſive Machis . 
performs above 1 reſt, that 5 can read 
2 reſpect: But to make em more 
— * the contrary Defects which th bh 
ſuſtain, and the Impediments wherewith t A 
are peſter'd, and renderd leſs effectual ; ti the 
come now to be recounted, and deliver! HMible 
their natural Order, in the next Chapter, E 
Wat A 
Ord 
ft, 
er 
nta 
inne 
ſide: 
te u 
r Ac 
ie in 
=P 
ays 
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Engines, the Progreſſive Sort excepted. 


reach 
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2 Ince all the Diſadvantages of other 
Engines are manifeſtly occaſion'd by 
their ſeveral Deviations from the 


ſhorteſt, readieſt, and of beſt Performance 
Iible : They are (for Brevity -and Clearneſs) 
be recounted as ſuch ; by ſhewing at 
ry Step, how they defle& from it ; and 
3 E Oy occaſi on di it, in a kind of natu- 
rder 


1 


r. I. 
, In regard we find Buckets to be of great- 


ntains, than Puinps; and to be of more 
inneſs, and leſs Art: We begin with the 
ſi deration of Gynns, and Whimſeys that 


s: Whereas the. ſaid Progreſſive Engine is 
ays full, and overflows, fo as to loſe. no 


aken from a great Depth, much of their 


H A! Load 


the Impediments, * Defects of all Water: | 


2 i aforeſaid Progreſſive Tract, which is 


er Antiquity, for drawing Water out of 


te uſe of em; and it is to be remark'd for 
r Advantage, that they ſpend too much 
ein Filling. and Emptying, to be expedi- 


e on either Account. Again, If their Lift 
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one End to the other, that tis but of a f. 


by Rebound; they are diſadvantageouſſy i 
uſe of by Vater Engines, as being deſign d in 


of Ground, up to a higher: For, by this M. 


Time; the greateſt Part of their Force, & 


one Drop is ſpilt from the Bottom to the Ty 
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Load is loſt in the Carriage; but in the h; 
greſſive Way, it the Tube prove ſtaunch, iy 


after all, their alternate Returns areunmany 
able, either by Wind, or Water; whereas fl 
Sort complies with both, either together 
apart, 

Secondly, The Churn-Pump, which i 
plaineſt, and moſt commonly uſed, althij 
both ſucks and lifts its whole Stream, fn 
Bottom to Top (as the Progreſſive does) f 
every Stroke; yet withal it intermits half 
Time in both Reſpects, while its Sucker ſi 
to fetch up a new Supply, for which the i 
greſſive Forcers have no Occaſion. 

And the Chain-Pump, in a farther Ac 
with our Engine, at one Draught both ſuchn 
lifts its whole Burden, with a continual h 
greſſion; but withal is ſo choak'd up with 
Saucers, and overloaded with its Chain, hi 
which ſo rake the Inſide of the Tube, front 


and heavy Performance: Whereas in ours, 
Ladle of Water inceſſantly forceth up ano 
without Intermiſhon. = 

Third'y, Concerning Truſive-Pumps, v 
drive the Water downwards, to fetch it up 


for raiſing its Flux, from ſome lower Situ 


half of their Labour is loſt, as well as b 


diſcharg'd againſt the Bottoms of their Tha 
and the briſkeſt Part of their Pulſes 8 gen 


broken by their Repulſe from em, befor! 
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expedds a new Supply of Stream, after ever 


. * Finally,” Pe have Recourſe to plurality d 


manifold Diviſion; whieh the Progreſſive Tun 
never requires, being capable to hold an 


ſingle Progreſſivę Engine would, at once, mout 
the largeff Stream, to the greateſt Height, wit 
leaſt Labour: Again, to prepare a new Engine 
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within the other; if the Motion be ſingle, it 
loſeth, as aboveſaid, half its Time and Lg. 
bour ; and in caſe it be double that the Forcer, 
at the one End of their Libration, may puſh, 
while.the other withdraws reciprocally: Hoy. 
ever, in the Interval of their exchange of Office 
their common Stream is left at a ſtop, for! 
redoubled Force to reſtore its former Speed, 
which gives a ſudden Jerk to the Tube, which 
muſt be fortified to ſuſtain it: A Counter. buff 
not incident to our Progreſſive Conduct. 
And, if the ſaid Pumps be multiply 'd, ant 
the Stream be divided reſpectively, to render 
their common Current perpetual, and conſtant 
by a regular Confluence of their Rills, to . 
pleniſh it; yet withal, by intermitting u 
ſucceſſtvely, to operate one after another, the 
become a more conſtant, and laſting Impet- 
ment; every one of thoſe Rills, how ſmall and 
minute ſoever; holding the firſt Force in ſi- 
ſpence, in reference to its one Part, while i 


Stroke : Beſides, the great Difficulty to drir 
em ſingly each thro' its ſlender Pipe, ther 
Frixion and Adheſion to its Sides, being er 


creas'd in Proportion to their Surface, from thei 


aut Intermiſſioon. 


* 


Lifts, in any! Caſe, is a falſe Step; ſince on 


for every Lift; would (beſides the Pains and 
nt, —_ Charges 
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„it Charges) have the Energy of the firſt Impulſe, 
La- to renew at every Turn; and to ſtretch it be- 
Icer, yond its ſtinted Pitch, were to accumulate all 
pulh, the aforeſaid Incumbrances, till they became 
inſuperable: And to be acquitted from 'em on 
any other Account, wou'd be a Taſk impractica- 
ble; ſince the beſt of every Sort, have been 
ever obnoxious to all, or moſt of thoſe Rubbs, 


yhich as will plainly appear by the following In- 
-buf, WY ſtances. = ER 


— — 


ſtant, er. I 

0 ke⸗ | 3 | 2 

g Ho obnoxious the beſt Water-Engines, of other 
they WW Sorts, are to the aboug-mentiond Impediments 
yes ſhewn by Examples. 1 | 
lan ES - IT. 

n ſu O Inſtance thoſe Two Vater- Engines, 
ile! which chiefly furniſh the Captial Cities 
even of our Nation, Jorꝶ and London; which were 
driv doubtleſs accounted the beſt extant for that 
ther urpoſe, when they were made; and that ſtu- 
4 * endious one, at Marley, which the World fo 
1 tNelf 


Ton It is remarkable, that all Three ſtumble, at 

| any the firſt Step, upon Truſive- Pumps; which, 

with WW ike Boar-Men, look one Way, and Row the 
 Wother; and ſpend the Briſkneſs of their Strokes 

ity d gainſt the Bottoms of their Troughs, before 

ce one their Streams (which are beaten downwards at 


3 ights) can make their Returns npwards again, 
Wy Reſult ; which, being but a Secondary Mo- 
ion, muſt be both retarded and enfeebled by 
he Repulſe. . | PF | 
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Firſt, As to that at Jork; beſide theAwkward. 
neſs of its Strokes, to brandiſh Three Loges of 

Wood, of 1000 Pound Weight a- piete; as their 
Weight little avails to ſharpen their Force (the 
Crank they hang at, having a Counter Poiſe of 
equal Weight on the other Arm, to hinder it; 
yet their Equilibrity leſſens not their Weight 
nor awakes their ſluggiſh Reluctance, to he 
- toſsd up and down at once, by the ſame Mo. 
tion; which is retarded at all Times, both 
Ways alike. ; 
And, whereas that Machine under Londoy 
Bridge (beſide the Weight of Water which they 
engage to raiſe) has Sixteen Pumps, to be 
hoiſted up and down at the ſame rate, by e 
very Revolution; ſa much to the Diſadvantage 
of its Performance, tut, as the one, without 
thoſe Pumps, wou'd raiſe more Stream with 
one Water-Wheel, than it does at preſent with 
two; ſo the other, without thoſe Lopes d 
Wood, would do more with two Horſes, thanit 
does now with ſeven. 
And what additional Pains a Water-Frynt 
muſt take, to advance its Taſk to ſo great. 
Height, as to require more Lifts than one; 
and how it is to be accouter d for that Purpoſe, 
will beſt appear by 


A Deſcription of the Water-Engine, at Marg 
n France, ui. 


It is a Machine, that, by the Force « 

-< Fourteen Water-Wheels, of Thirty Fol 
Diameter, forceth Water 450 Foot high i 
three Lifts, by Way of Protruſion; the Tubs 
not riſing perpendicularly, but lying ＋ | 


oy 
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the Side of a Hill, at leaſt half a Mile in 
of Length : The Pumps are movd by the Help 
eit of two Cranks, put upon the Axis of each 
the Water- Wheel; which, by the Help of 2500 


Pieces of Timber, mov'd vertically, gives a 
Stroke of four Foot, at the Diſtance men- 


ht, tion'd, to the Pumps: At each End of thoſe | 7 
| be pieces of Timber, that move vertically, 

Ho- there paſſeth a Barr of Iron of five Inches 

oth broad, and + of an Inch thick ; and there 


paſſeth two of thoſe Bars of Iron, from e- 
very Water-Wheel, to the diſtance of half a 


h Mile. EE 1 8 

| ke So vaſt, and manifold are the Appendices of 

y 6 is ſtupendious Machine, ſuperadded to the 
tag oveſaid Impediments; and ſo much Pains is 
hout ken, to acquit its Chargs at three Lifts, by - 
with e Help of ſo many Water-Wheels, and of fo 
with rge a Size; as to tugg and puſh, each a Pair 

ps f thoſe maſſive Bars of Iron, tack'd to a vaft 


Wumber of Timber-Loggs, backward and for- 
Ward, for half a Mile in Length, at every Re- 
lution, with a Quickneſs proportionate, tis 
Warce credible, Ed | 

But withal, to fetch up three Sets of Pumps, 
Wd ftamp em down again with the ſame 
iſkneſs, four Foot at every Stroke; and 
Wcle to rowſe up reſpectively their lazy 
Wrcams, with the like Vivacity, from a pro- 
und Reſt; the Energy of their Projectile Im- 
Wc being loſt, before they make their Re- 


"ce d rn; this ſeems to exceed all Human Come 

Fot ehenſion, how it can be finally perform d. 
oh it {WW Now, whereas the Author of the ſaid De- 
iption, after full View of the ſaid Machine 


ſelf, and how it operated according to eve 
| | Part ; 
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Part; told me, that twas writ to let me 
that the © Force was all miſapplyd; and 9 

_ * know my Opinion, Whether an Engine 9 
< this Progreſſive Sort might be propos d. 5 
“ raiſe Water to the ſaid Height, at one Lif: 
« and if it cou'd be done at once, without ie 
&., Loſs of too much Water, by the Preſſures 
« that Height; he did believe one Wits 
© Wheel would raiſe more than all the 
4 fourteen ; the Charge of Repairs being in 
« menſe. . 

Io remove the ſole Occaſion of his Doll 
being the Loſs of too much Water: : 

Firſt, An Engine of this Sort, being not 
ſtrain d to any Size of Bore, as others be, nyM 
hold Water enough; and the more, with r 
leaſt Loſs in Proportion, from the Preſſue uM 
whatever Height, as aforeſaid : Beſides, th 
Box, which includes the Engine itſelf, ſo u 
up the Channel from without, that no Wit 
can iſſue forth that Way; and the Ladle ii 
it ſo exactly within, that as little can fall bf 
into the Tube underneath. | 

Moreover, the ſaid Box, which contains 
Engine, and ſuſtains the Preſſure of the Wang 
and the Forcers, which drive it to its great 

Height; as alſo the Tubes which conver ii 

thither, are all at once much alleviated of th 

Burthen; the Stream till tending Up 

with a conſtant and equal Courſe ; whilſt 
at Marley, falling into Dead-Water after cl 

_— the Jerks they ſuffer are inſupwi 

able. ; 


a by 
, 7 

g * 
( ; 
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A Brief Account, how the Miſapplication of & 
Force, in other Water-Engines, 3s refije 


the beft Advantage in this Progreſſive on, ln 


advanc d. 


lnce Vater. Engines of all Sorts, whe 


E they be wrought by Suction or Tn 
SEX ſion, make uſe of Pumps of ther 
W ſpective Kinds, and apply their Fn 
in performing their Office, after as differea if 
Manner: To begin with thoſe that arc 
_ plain and ſimple, and proceed to ul 
reſt. « FIT 
FPirſt, The Churn Pump has this Adu 
above its Fellows, to (ck up its whole Patt 
of Water, one Part of its Drought, and ll 
up the other at once, by the ſame perl 
cular Stroke ; yet, notwithſtanding, ip 
half its Time, and no leſs of its Current, u 
it ſtoops to fetch up a freſh Supply, to u 
its Stream: A double Misfortune incide 
all other Pumps, and the Engines that mal 
of em; as all neceſſarily do, this Progreſſi 
excepted ; For, 8 — 
To take off this Impediment, of fetch 
ſuch Supplies by Way of Prevention, i 
Preſſure of the Atmoſphere upon the Sui" 
the Fountain, &c, underneath, raiſeth! 
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tiful Stream up the lower Tube, into the Chan- 


the Forcers conſtantly receive it, and hoiſt it 
up progreſſively, into the higher z which con- 
veys it forward to the Place deſign d, with a 
continued Stream, from the Bottom to the Top 


the Uſe intended. | 


employ'd to force Water to higher Situations 
in regard they depreſs its Surface, which is 
rais'd again by Reſult; the Stroke is ſo adverſe 
to the intended Riſe of the Stream, that the 
Subſtance of it is loſt, and only the Shadow 
remains: And, foraſmuch as the Stream is 


one Side, and ſqueez'd out on the other, hori- 
zontally ; the Stroke being perpendicular, and 
tranſverſe to the Performance, mnſt needs re- 
tard and weaken it in a great meaſure: And if 
weight be added to the Forcer, to haſten and 
ſharpen its Fall; this only aggravates the Im- 
nal pediment, to fetch it up again. 


pe * circular Motion of the Forcers deflects the 
nt. mg Stream from its former Direction, at its 
1 Entrance out of the lower Tube into the Chan- 
cen nel? yet withal it keeps the Flux thereof to a 
mib conſtant rate, without any Abatement, the 


Channel being a quarter of the Circumference 
en ofaCircle: And by turning about their common 
(chin Aris, they purſue its Flux cloſe, according to 
105, U the ſame Direction; and at laſt reſtore it again 

2 its Upright Courſe, with all the Eaſe and 
2 Expedition imaginable. K | : 
ö | GE Diradh, 


nel of the Engine, on its own accord; where 


of its Courſe, where it is finally diſpoſed of to 


drawn into the Cylinder of the Pump, on the 


Whereas it is remarkable, that, altho' the, 
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Secondly, As to Truſive-Pumps, which , are - 


35 
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Thbirdiy, Pumps of both Sorts, whether they 
work by Suction or Truſion, ſuffer the Flur of 
their Streams to intermit, and their Current; 


to reſettle into dead Water; not to be reyiy} 


without as ſtrong a Stroke, as animated em 
before; nor to recover their former Speed, but 
in an equal Space of Time, nor ever to the 


ſame Degree, the augmenting Water ſtill grow. 


ing more ponderous, than to be toſs d up and 


down between Stroke and Stroke; and ſo be. 
comes fix d at laſt, by its Adheſion to a longer 


Space of Tube; that, after all, either the 
Power of the firſt Mover is at a ſtand; ot 
the Reſiſtance of all the ſaid Impediment 
being too obſtinate to be enforc'd ; the Tubs, 
by the impetuous Jerks of their Rencountet 


are broken in Pieces. 


Whereas to prevent, at once, all the ill 


Conſequences of this intermitting Diſtempe, 


the Progreſſive Forcers ſtill keep their Current 
alive, and to an equal Speed, let their Stream 


grow never ſo ponderous : If the Force of the 


Movers be heighten'd proportionably to the : 
Weight of em; and if the Tubes be wit: 


enough, the Adhefion to em, while the Motion 


is conſtant, and of the ſame Tendence (let the 
Height be encreas d never ſo much) will do lite 
Harm. B „ IT = 
_ Fourthly, To eaſe the ſaid Intermitting D. 
ſtemper, but not perfect the Cure; when tit 
main Stream is divided into ſmall Rills, and 


- 4 : . - 
theſe are driven ſucceſſively in one comm 


Channel, the Flux of the Current becoms 
Progreſſive ; yet thoſe Rills retaining each, fi 
half its Time, their reſpective Intervals til 
their Conjunction; and all coming in play | 
, 5: | 3 . eve, 


4 
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every Revolution, they become jointly as con- 
ſtant, and as laſting an Impediment to their 
common Stream, as before ; and exerting their 
Performances but one at once, they weaken 
and retard it to that Degree, as to reach no 
conſiderable Height, tho' never ſo much en- 
forced by the Power of the firſt Mover. 

A Truth, which the ingenious Mr. Sorocold 
was ſo ſenſible of, as to its firſt Part, that, when 


the ſmall Bore of his Truſive-Pumps, oblig'd 


him to make uſe of no fewer than ſixteen, to 
ſupply with Water ſo conſiderable a Part of 


London, he took care to reduce em to a four- 
fold Stream; and to re-unite theſe in one, to 


render the whole progreſſive, without Inter- 


miſſion: And that the Water might rowl with 


more freedom within itſelf, up a Tube of the 
largeſt Capacity: This, I ſay, gave Eaſe to 
the aforeſaid intermitting Diſtemper; and ſuf- 
ficiently accommodated his Engine to a London 


Situation, that required not above twenty or 


thirty Yards of Height, to furniſh it : But to 
have perfected the Cure to a hundred Yards 
higher, he muſt have re-united all his fixteen 
Streams into one, and his Pumps accordingly, 


for the ſame Reaſon : For Cr 
Finally, It was found more feaſible at Mar- 


3 ley, to raiſe Water by Protruſion, 450 Foot (or 
Wy thrice fifty Yards) at three Lifts, with ſo 
many Ranks of Pumps, and by the Help 


| of twenty eight Barrs of Iron, and 2500 
Pieces of Timber; than to encounter a Com- 


Wplication of all the aforeſaid Impediments, 
Wat a greater Height than fifty Yards at a Lift: 
For, altho' each of em apart, had neceſla- 
Wy either diminiſh'd the Quantity of the 
= 9 5 CC 2 Stream, 
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Stream, or cut ſhort the Height whereto it 
ought to be raisd; yet more Force wo, 
in ſome meaſure, have ſurmounted the Dif 
ficulty; but all being combin'd to enforce 
one another. wou'd have render d the Operation 
impracticable, in every Reſpect, by any Me. 
chanical Power whatſoever, 
How much more expedient had it there 
fore been, for ſaving of Time, Labour, and 
Charges; to have waved all Thought of ſo 
awkward intermitting Pumps, as peſter' that 
Work, with ſuch uſeleſs Lumber of Iron, 
and Timber, that attended 'em; and inſtea 
of em to have re-· aſſumed a Tube, capable u 
holding their whole Stock of Water; and 
 Water-wheel of Force, to raiſe it to that 
ſtated Height at one Lift; by the Aſif: 
ance of a ſuitable Progreſſive Engine ; which 
being rid of all the above-mention'd * 
diments, word have had nothing left, beſide 
Weight of Water, to have ſupported, aut 

ſtruggl'd with. 0 
This being ſupposd, the Quantity of the 
Water, and the Height of its Advance, woul 
have held this Proportion to the Force ap 
plyd; that, it one Horſe cou'd raiſe ten Ton 
per Hour twenty-five Yards (which is pradi: 
cable,) two Horſes wou'd raiſe the ſame 
fifty Yards; four Horſes, a hundred Yards; 
and fix Horſes, a hundred and fifty Yards; 
which is the ſtated Height at Marley: And 
this Computation, being tranſver'd ; to whit 
Height one Horſe wou'd advance ten Ton an 
Hour, two Horfes wou'd lift twenty Ton; 
three Horſes, thirty Ton; and ſo progreſſie 
ly: So that the fix Horſes, which rais d = 
| 8 3 | i 
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Jon per Hour, at Marley, doub1'd, wou'd fur- 
niſh twenty Ton per Hour; eighteen Horſes, 
thirty Ton per Hour; and twenty-four Horſes, 


Wforty Ton to the ſaid Height: And, if the 
WForce of twenty-four Horſes, be equivolent te 
that of one Water-wheel of thirty Foot Dia- 


eter ; it wou'd raiſe as much Water, as 


Wng unknown, we are ſtill left in the Dark: 


=. 
T% 
1 

1 


J 


Wn Ergine of four Foot 
ick, wou'd ſuffice to raiſe the ſame from the 


Worley, to Verſailles, by a Tube of only 


2 


d) that the whole Stream is convey 


Hut if it be true (which 1s credibly 1 * 
d from 


| eight 
ches Bore; we may reſt well aſſur d, that 
uare, and one Foot 


Wiver Seine, at the Bottom of the Hill, up 


the Top of it; the Force, that at preſent 


employd to do the Jobb, is ſo wholly miſ- 


ply d. 


: Finally, Foraſmuch as the firſt Chapter of 
is Treatiſe, hath diſplay'd the diſtinguiſh- 
2 perfections, and Advantages of this Pro- 


Wcilve Sort of Water-Engines, above all o- 


ers, viz. The unparalleld Plainneſs and 
mpactneſs of its Structure, the Eaſe and 


Wicacy of its 


Operation ; the large and 


Wundleſs Extent of its Performance, and 
Wn modious Application to all Manner of 


es: And the two following 


Chapters, 


e diſentangled and freed it from all 
We Defects, and Incumbrances, incident 


all the ſaid Sorts, to their great Diſ- 


| antage, and prejudice in all thoſe Re- 
d ten | 5 


2 ſpects: 
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ourteen do at preſent : But the Quantity 
Wctually raisd there, and this Equivalence be- 
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